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Cw 
e Excretion in Animal. 
o Excretion in Man (Skin). 


Lesson One 


4x The importance of excretion: 
- All the biological processes that occur in the body of all living organisms are carried out 


through the chemical reactions that leave some waste products. 
- The living organism must get rid of these waste products continuously as soon as they 


are formed, as their accumulation inside the body causes many problems and diseases, 


this occurs through the process of excretion. 


Excretion 


| It is a vital process by which the living organism gets rid of the waste products that are 
produced from the biological processes (harmful metabolic products) and the chemical 


| reactions that accompanied with them. 


Excretion in animal 


(ə Water and CO, that are produced from j 
| _ the > degeneration of organic molecules. 

(ə Nitrogenous wastes, like ammonia, 
~>| urea and uric acid which result from 
i protein degradation. 


They pass through the 
plasma membranes of cells. > 


me 


So, getting rid of them is 
considered as excretion by 
the scientific concept, 


j 
ee 


that leave 
the body 


o The undigested food that goes out from | 
the animal body in the form of faeces. 


Materials ) 7" ne 
“i 


hey don’t pass through 
the plasma membranes 
of cells. So, getting rid of 
them isn’t considered as 

excretion by the scientific 
concept, such as : 


Pag 


è The nitrogen which enters the two 
| lungs in the inspiration (inhalation) 
process and leaves them in the expiration | 
| d (exhalation) process. 
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The excretion process is restricted only on the materials that pass through the plasma 
membranes to leave the body. 

Do you know... 7 
o Vertebrates get rid of the nitrogenous wastes in different forms that depend on the type 


of the animal environment : 
- Aquatic animals excrete ammonia that is highly soluble in water. 


- Amphibians and mammals excrete urea. 
- Insects, reptiles and birds excrete uric acid which is an insoluble compound that exits 


in the form of crystals. 
The important excretory organs in the bodies of higher animals are : 


@ Skin @ Two lungs © Two kidneys (4) ik 


© © 


è Functions of the excretory organs in the bodies of higher animals : 
@ Disposal of damaged and poisonous materials. 
@ Regulation of the body contents of water and minerals. 


i) Test yourself- aiai 
Percentage 

' Choose the correct answer : C Entry | 
_ From the opposite graph, which gas(es) go(es) through reas 

the plasma membranes during its/their exit from the two 

lungs ? 

| @) (1) and (2). (© (2) only. 

(©) (1) and (3). @ (3) only. A A maha 


Excretion in man 


e The following figure shows the important excretory materials (wastes) that are 
produced in the human body and the responsible organs for their excretion : 


{o } Excretory organs Excretory materials 


Two lungs ae ; , 
—— ~ Carbon dioxide, water, volatile substances of spices. 


ay af To 
GH. Sena 
A ” 
i 20 ‘Two kidneys = The poisonous materials. 


Ma TN \ Skin ; e = im e 
4 | amr * Water, salts and nitrogenous wastes (small percentage). 
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ç Test yourself 


i an & 
In the following figures, each two Organs share in the excretion of some wastes from 
the body, what do organs no. (1), (2), (3 


) and (4) represent respectively ? 


(a odes Ee eee ewe eenes RE Oe MEE 
.. LETTET 


Jr We will study in detail some of the important excretory organs in man, 


è It is considered the biggest organ in the body, as it covers the whole body and limbs from 
outside, 


g Skin structure ) 


e The skin consists of two main layers which are : 


as follows : 


The 
surface 


Sweat and Hair 
sebaceous follicles and nese poi 
(fat) glands hair muscle ie 
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ee 


Sweat tube 


Sebaceous 
(Fat) gland 
Hair muscle 


Sweat gland 


Hair follicle 


—-, 


II Epidermis | 


e It consists of several lay 


Al The surface layer 


e It consists of dead (non-l 
ks on protecting the body against the invasion of microbes 


which wor 


elt 
formation) to the o 


e It is worn 0 


Hair shaft 


Sensory nerve endings 
Tactile corpuscle 


ers of epithelial cells, the most important ones are : 


iving) cells that are full of a horny substance called keratin 


arises from the migration of the inner epidermal layer cell i . 
uter surface, then die. á s (which are responsible for its 


ut and continually compensated from the beneath layer, because it is al 
> is always 


subjected to friction (on wiping your face or body with a towel o i 
r rubbing your hands 
together). 


E] The inner layer 


e It consists of living cells that compensate the surface (ho 
ry) layer with the conti 
continuous 


replacement. 
ə Its base co 


ntains pigment cells which secrete granules called melanin that 
are responsible for 


giving the skin its colour. 


exist in the inner 
which give the skin its 


sececononan ’ 


Chap 
a 
| 
| 
| 
| 
| 


2] Dermis | 
è It lies beneat r , 
ath (follows) the epidermis, consists mainly of connective tissues and contains 


Sweat and Hair folli 

cles | Senso | 
gracou and hair Nerve Blood Fatty 
(fat) glands | muscle endings | vessels | cells | 


GY sweat gland 
elti ; : 
It is the functional unit of excretion in skin. Sweat pore 
è Its structure : 
It consists of a thin tube that is coiled around itself, 
and reaches the skin surface (in the epidermal layer) 
through pores called "sweat pores", Sweat tube 
è Its function : 
It extracts the sweat (water, salts and small amount of 
nitrogenous wastes) from the blood and this sweat is Sweat gland 
evaporated on the skin surface, to decrease the body 
temperature. 
— SAn 
| 


| 


(1) The rate of sweating : 
eè Increases, when : 

- The weather is hot, as increasing the temperature leads to the dilation of the blood 

capillaries and activating the sweat glands to extract the excess water, salts and also 


a small amount of nitrogenous wastes from the blood for expelling them out in 


the form of sweat. 


- Performing physical activities that cause the rapid arrival of blood to sweat glands, 
in addition to increasing the body temperature. 


ris cold, due to the constriction of the blood capillaries 
he continuous blood | 


è Decreases, when the weathe 
in the dermis, as the blood reaching the sweat glands decreases. 
ə The sweat secretion continues, despite the cold weather, due to t 
supply to the sweat glands that continue their excretion role. 
(2) It is important to remove the remaining wastes from sweat continually 
se wastes that make the skin (body) sticky and block 
| 


by washing : 
- In order not to remain the 
ur that results from their accumulation. 


the sweat pores. 


- To avoid the foul (unpleasant) odo 
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{B| Hair 
ə It consists of a hair follicle surrounded by many blood 
capillaries. 
o It is connected with an erector muscle to move it, 
when it contracts. Fat gland 
o Near its free end (or around it), there is a sebaceous 
(fat) gland which produces an oily secretion, 
To : - Facilitate the exit of hair from the skin. Hair 


- Keep the hair soft and pliable. 


Hair 
follic 


G| Sensory nerve endings 


e They respond to touch, pain, pressure and temperature. 


B Key Point ......----------2---202eeceeeeenenesertn cette tenn 


An excretory organ: makes the body get rid of some excretory substances. : 
> An immune organ : protects the body from the invasion of microbes. 


A sensory organ : due to the presence of the sensory nerve endings 
that respond to pressure, pain and temperature. 


Choose the correct answer : 
When the skin is exposed to cold weather, which of the following physiological changes 
happen to the skin blood capillaries and the sweat secretion rate respectively ? 

(@) Dilate / Decreases. (6) Constrict / Decreases. 
© Dilate / Increases. @) Constrict / Increases. 
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aiai -Excretion in Man (Skin). ©& 
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T~e questions pned dy w are answered io deta -2 d Apply @ Analyzo I 


| 
| First | Multiple Choice Questions Y 


E The opposite figure represents one of the protozoans 


° (Amoeba), which of the following biological processes b a nth? 
represents the excretion process ? AA «3 1 
®D (A), (B) and (E). 7” 


Metabolic ; 


D (B), (C) and (D). ae y, : ~ 
© (C), (D) and (E). \ © es 
@ (B), (A) and (C). iS 


| 2] Which of the following is a reason for birds to get rid of the nitrogenous wastes in 
° the form of uric acid with the faeces ? 

(a) Getting rid of the excess water. 

(b) Maintaining the water content in the body. 

(©) Getting rid of the excess temperature. 

@ Maintaining the constancy of the body temperature. 


E Which of the following substances is(are) excreted from the body by one organ only 
and no organ participates with it ? 
(a) Water and mineral salts. b) Urea. 
(©) Spices. (d) Carbon dioxide. 


Which of the following isn’t from the excretory products ? f 
* @CO, (b) Nitrogen. © Water. (d) Urea. 


Which of the following foodstuffs produces the largest amount of uric acid through 
© the breaking down of its digestion products ? 
@) Bean. (© Rice. (©) Butter. @ Honey. 


Ø The opposite figure shows some body organs that 
© participate in the excretion process : 
(1) Which substance(s) is/are excreted by organ 


(A) not by organ (B) ? 
© H,O ®© CO, 
© Spices. @ Urea. 
(2) Which substance(s) is/are excreted by 
organ (B) not by organ (A) ? 
(a) H,O © CO, 
© Spices. @ Urea. 


A Which of the following wastes are produced from the catabolism of the products 
. . . ‘ s ` p u “ts i i 
of b sad after tts digestion ? ~ 


@ 0, and CO, dy) Water and O, 
(© Water and CO} uD Nitrogen and CO, 
Which of the following is/are considered from the harmful metabolice products that 
S that are 
° : : i “a pi j 
resulted from the digestion of a piece of meat eaten by a person ? 


(a) Nitrogen. (b Amino acids. ¿` Nitric acid. (Ò Urea. 


E Which of the following pass through the plasma membranes during the gas exchange 


o p” 
process ? 


(a) CO, and H,O (b) O; and N3 N, and CO, (d) H30 and N, 


(O Which of the following is 
I @ Decreasing the body temperature. 

(b) Extracting the nitrogenous wastes fron 
© The production of sweat. 


@ Preventing the bacterial invasion to the body. 


from the functions of the human skin epidermis ? 


1 the blood. 


D Which of the following structures extend through the epidermal and dermal layers of 


the skin ? 
(a) Hair and blood vessels. 


© Sweat glands and tactile corpuscles. 


(© Hair and sweat glands. 
@ Sebaceous glands and blood vessels. 


ent is higher than usual, which of the 


12 i i 
12 When the temperature of the surrounding environm 
hat are located near to the skin surface 


following represents the response of blood vessels t 
and sweat glands activity respectively ? 
(a) Constrict / Decreases. (b) Dilate / Decreases. 


Ps 
(©) Constrict / Inc 
; creases. , : 
ss @ Dilate / Increases. 


of the fi l wi + § i 
è Ol N N q 
l Ing cells its absence causes losing the skin its natural colour ? 


(a) The cells i 
orn r that are found in the surface layer of the skin epidermis. 
e cells that are fi : : 
©) The c found at the base of the inner layer of the skin epidermis. 
Y Lhe cells that form the c 
@ 


o live tice : 
The cells nective tissues in the skin dermis. 
$ that form the layer adhering to the b ağ 
e y. 


oa 
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14) Which of the following doesn’t happen when the hand is put inside a plastic bag and tied 
tightly around the hand wrist ? 
(a) The temperature increases inside the bag. 
®© The sweat glands are activated to extract the sweat from the blood. 
© The fat glands are activated in the skin. 


@ The sweat remains on the surface of the skin. 


G Which of the following graphs represents the blood amount that reaches the sweat glands and 
the blood capillaries diameter at high atmospheric temperatures ? 


E E E E 
a Fa) D so 
z E z S 
5 5 5 5 
© ro) fe] fe 
z E E E£ 
< < < < 
Diameter of Diameter of Diameter of Diameter of 
blood capillaries blood capillaries blood capillaries blood capillaries 
O What happens to the rate of sweat secretion in winter ? 
o 
@ Stops. (©) Increases. (©) Decreases. @ Isn’t affected. 


17} The opposite figure shows a section 
in the human skin : 

e (1) Which of the following structures 
participate in the regulation of 
the body temperature ? 

(3) and (4). 
®©) (4) and (6). 
©) (5) and (7). 
@ (6) and (9). 
e (2) What is the structure that contains melanin secreting cells ? 
@ (1). ® (2). ©) (3). @ (5). 
e (3) Which of the following structures causes hair dryness, when a disturbance takes 
place in its function ? 
(@) (3). © (4). ©) (5). @ (8). 
e (4) On which of the following structures does the action of structure no. (4) depend ? 


(a) (5). ® (6). © (7). @ (8). 
(16 | 


(4) 


(5) 
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» Questions on Lesson fji 


e (5) The flexibility and movability are from the properties of structure no. (9), which ol 


the following are responsible for the two properties respectively 7 

(a) (3) and (7). (b) (7) and (3). ‘c; (6) and (7). ‘i, (7) and (6). 
e (6) Which of the following structures show the function of the skin as a sensory organ ? 

(a) (1) and (2). (b) (3) and (4). fe) (7) and (9). 41, (8) and (10). 
@ (7) When a change occurs in the surrounding temperature from hot to cold, which of 

the following do you expect to happen ? 

(a) The activity of structure no. (3) increases. 

(b) The activity of structure no. (4) decreases. 

© The structure no. (6) dilates. 

@ The structure no. (7) relaxes. 
e causes the hair hardening and splitting ? 
(b) Melanin substance. 
@ The fat gland that surrounds it. 


Which of the following structures its absenc 


è 
D The sweat gland that is near to it. 


ponsible for its movement. 


© The muscle that is res 
) the first line of defense in human against 


p Which of the following organs represent(s 
microbes ? 


T Skin. © Two kidneys. (d) Liver. 


(6) Two lungs. 
n ability to keep the body temperature ? 


E What is the reason for the ski 
eat glands. 


] G Lack of the number of blood capillaries around the sw 
5; Accumulation of wastes on pores. 


T, Lack of wastes from the sweat. 
4, Exit of water in Jiquid state, then it evaporates. 


h represents the amount of water lost from the body in different cases 


The following grap 
which choice represents the state of the body within a short-distance runnin 
The amount s manaon ? 
of water lost 
[Z] Two kidneys 
C Two lungs 
C Skin 
i The body state 
(a) (X). (b) (Y), 
(©) (Z), 
AAT |) OT A 00). 
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7A © Understand Apply © Analyze 


Which of the following happens, if the sweat glands are absent from the skin ? 
* (@) The surface body temperature increases and the skin dryness takes place. 
(b) The surface body temperature increases and the skin moisture takes place. 
(©) The surface body temperature decreases and the skin moisture takes place. 
(@ The surface body temperature decreases and the skin dryness takes place. 


23 Æ The opposite figure illustrates three excretory organs 
in the human body, if you know that organ no. (1) has 
a role in the digestion process, and organ no. (3) is 
the largest organ in the body : 
(1) What does organ no. (2) represent ? D @) (3) 
@ Liver. (© Lung. © Skin. «) Kidney. 
(2) What do the excretory products (X) and (Y) represent respectively ? 
(a) Water / Mineral salts. 
(6) Mineral salts / Water. 
©) Poisonous substances / Nitrogenous wastes. 
@ Nitrogenous wastes / Poisonous substances. 


24) Æ Which of the following doesn’t/don’t participate in the excretion process in the body ? 


°"@ Sweat gland. (© Anus. ©) Alveolus. (@) Liver cells. 
Æ Which of the following the body gets rid of it/them mainly through sweat ? 

(a) Excess body temperature. (© Excess salts. 

© Excess water. @ Nitrogenous wastes. 


26) Æ Which of the following graphs illustrates the relationship between the change in the 
° rate of sweat secretion (Y) and the atmospheric temperature (X) in case of non-performing 
any physical activity ? 


(Y) (Y) (Y) (Y) 
— = Z, A. 
@ © © @ 


3 The opposite graph shows the amount of Amount of sweat 


® sweat excreted by the body within four days from 
the four year seasons. Which choice represents 
the state of the body just after drinking one liter 
of water on the daytime of July ? 


(x). Om. = 
ae @ (L). rir 


(x) VY (Z) V 
f8) 


» Questons on Lesson 


28a Which of the following graphs represents the melanin percentage in three individuals 
° from three different countries ? 
Melanin Melanin Melanin Melanin Fgypt 
percentage percentage percentage percentage [C] Sudan 
| . l ly C] France 


29 Æ By which are the most sweat-secretory parts in the body ay paris in the body characterized according to 


the sweat glands and blood capillaries respectively ? 
@ Less / Less. @® More / More. © Less / More. @ More / Less. 


Second} Miscellaneous Questions 


and defecation process in human, "according to : 


1 Compare between : the excretion process 


the scientific concept". 


2) What is the role of : skin in the excretion process in human ? 


i ag PAT AOA ICE 
8 Give reason for : the sweat gland is surrounded by lots of blood capillaries. 


id Compare between : the skin epidermis and dermis in human, "according to : the structure" 


See E ark Gr area 
Om. two following figures represent two sections in the human skin, determine which 

on 
eather, and which one is exposed to cold weather. i 


is exposed to hot w 


Blood 
vessels 


wer: 
Choose the correct ans rs 


E The opposite graph shows the percentage of each of O2 


and CO, gases that enter and exit from the two lungs : 
(1) Which letter(s) refer(s) to the percentage of 

the gas(es) that pass(es) through the plasma 

membranes after its/their entry to the alveoli ? 

@ (A) only. © (B) only. © (A) and (D). @ (A) and (B). 
(2) Which letter(s) refer(s) to the percentage of the gas(es) that pass(es) through 

the plasma membranes before its/their exit from the alveoli ? 


(@) (C) only. © (E) only. © (C) and (E). @ (E) and (F). 


ee 

The following graph represents the relation between the surrounding temperature and 
the rate of change in the body temperature with the sweat secretion in human, which of 
the following can be concluded from the graph ? 


@ Sweat regulates the body temperature, — E MRS — Body temperature 


when the surrounding temperature = davit eocrotion 


increases above 30°C. 


© The sweat amount plays a role in 


decreasing the body temperature at all 
Surrounding 


the surrounding temperatures. -10 | 10 20 30 40 50 temperature (°C) 


(©) The body temperature is affected 
by changing the surrounding temperature. 


@ There is an inverse relationship between the body 
temperature and the sweat amount. 


Æ A person stayed in a room with temperature 40°C for 30 minutes, what do you expect to 
, expe 


happen for the temperature of his bod 
y surface and i i 
when drinking many cups of cold water ? the rate of sweat secretion respectively. 


(a) Decreases / Decreases. 


©) Increases / Decreases. 


©) Decreases / Increases. 


@ Increases / Increases. 
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è Questions on Lesson 


Which of the following statements is considered the most accurate about the two layers of 


skin epidermis ? 
(a) The surface la 
(} The inner layer of skin epidermis affects the surface layer. 


© Each layer affects the other. 
@ There is no relation between the two layers. 
See aa 
E The opposite figure represents 
a diagrammatic section in the h 
skin. Study it, then determine, which 


of the following tables represents 


entage of CO3, salts and 
f (X) and 


yer of skin epidermis affects the inner layer. 


uman 


the perc 
nitrogenous wastes in each o 


(Y) blood vessels, 
is 40°C ? 


when the temperature 


Nitrogenous wastes 
© 


@ 


PER 
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urine 


sampl 
diffe Pls haye 


rent colours 


among individuals ? 
RE Continue : Excretion in Man 
Lesson Two (Kidney and Liver) 


e Each vertebrate has two kidneys that differ in shape and size, according to the degree 
of its evolution : 


In lower vertebrates In higher vertebrates 


(as amphibians) : (as mammals) 
e Kidneys are long thin organs which e Kidneys are more compact and situated behind 
extend along the two sides : the peritoneum (membrane that lines 
of the vertebral column. _ the abdominal cavity). 
, e A tube called ureter runs from each kidney and 
_ transfers urine to be collected in the bladder, 


then urine is passed to outside through 
the urethra. 


Two kidneys 
Two kidneys 
Ureter | Ureter 
Bladder 


Bladder Urethra 


Do you know... 7. 


e Lower vertebrates : include fish and amphibians. 
e Higher vertebrates ; include reptiles, birds and mammals 


[22 | 
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O; Test yourself 
| Choose the correct answer : 
} In which of the following living organisms are 


(a) Frog. (©) Salamander. 


ff Kidney 


? 


(a) Gorilla. 


ore? 
LA 
Ber 


ach side of 


the kidneys more compact 


(c) Bolti fish. 


n the human body | 
inal cavity, one ate 


e Site : 
The two kidneys are situated in the upper part of the abdom 
the vertebral column. 
e Size: 
The length of each kidney is about 12 cm long and about 7 cm wide, while its thickness is 
about 3 cm. 
le the inner one is concave. 


_ The kidney !$ bean-shaped, where its outer part is convex, Whi 
i . -h is called pelvis) of each kidney, the renal artery 
he renal vein comes out, which is connected to 


(coming from t 
ides the ureter is emerged from it. 


it is observed that it 


e Structure : 
longitudinal section of the human kidney, 


On examining 4 
consists of: 
(1 (2) 
> Cortex : . Two regions < Medulla : : 
, p The outer narrow —— o p The inner broad | 
` region of the kidney- | | region of the kidney. 
i (eee 


Pelvis : 
» Concave cavity 
of the kidney. 


wan aa 


- --- penemune A 
ne ponens -- ~-<<-- 


Medulla 


Pelvis 


I 
i Renal artery 
Nephrons 
! Renal vein 
Medulla 
Ureter 
er | Pelvis 
Sa ere Longitudinal section in the human kid 
I ney ----- 
ts Meine thc men } 
(23) 
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q Nephron | 3 
ə It is the functional unit of kidney. & 
Each kidney contains about one million nephrons. 


manasa ese Sasa sass eases nen er= = 


1* coiled tubule 
Bowman’s capsule 


Blood Bowman’s 2™ coiled 


| 
: i 
i 
i i 
! i 
i i 
! i z| 
i : capillaries capsule tubule Š i 
i 
: + 
| : 5 | 
i ! Q i 
l i i 
| Renal artery branch / l 
i i S | 
| 
| bP yyy: { 
i | 
i Renal vein J ) Loop of Henle E i 
À Blood capillaries \ 1* coiled tubule Ss | 
| i [j 
i Loop of Henle ! (Simple shape) 
I ! 
\ j 


e It is considered a fine tube that is differentiated into : 


- Bowman’s capsule : . —- 
e It is the swollen part at the beginning of the / a 
nephric tubule and it is cup-shaped, thin and i capsule 
double-walled capsule. | Blood 
¢ It is found in the cortex. i Finse 
- Nephric tubules : k anii 
» It starts to be coiled in the cortex and called \ : 
"15t coiled tubule". ` Taa s capsule 
* It becomes U-shaped structure in the medulla and called eet 


"loop of Henle". 


e It returns coiled again in the cortex and called "2™ coiled tubule". 


", ren 

The 2"° coiled tubules are gathered in tubes called th collecti i 

i e 

the concave cavity of the kidney (pelvis), llecting ducts that open in 
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@ Test yourself 
| Choose the correct answer : 
S which of the following statements is wrong ? 


| i 
| (a) The nephron 1$ connected with one collecting duct. 
©) One collecting duct is connected with more than one nephron. 
| (c) The nephric tubule ends in the kidney pelvis. 


| @The nephron is connec 
| ——— 


ted with the collecting duct in the kidney cortex. 


Structure of the urinary system weve 
BERE 
go) 


@ Two kidneys. 

@ Two ureters : they are two tubes that emerge from ncaa 
the two kidneys and pass the urine drop by drop from Renal vein Renal artery ! 
the two kidneys to the urinary bladder, where they i i 
open at the back of the bladder in an inclined position. i i 

© The bladder : it is a small muscular sac and has 
a sphincter muscle that closes the outlet of the bladder, 
till urine accumulates inside it, then the bladder 
contracts and expels the urine out when needed 
through a duct called urethra. 

O The urethra : it is a duct connected to the bladder 

through which the urine passes to outside the body. 


1 
| 
|] 
[j 
[j 
À 
. structure of urinary system in man ! 


3 E eee 

g Test yourself 

? What happens in case of : the occurrence of a disturbance in the sphincter muscle of < 
the urinary bladder ? 


terser 
. 
EE a eee TP rc i E ies 
ssssssssssss 
serene 
TET] 
s.sssss 
s.... 
ssssss 
s..... 
eee 


Co a Luis 


$ 
Two branches come from aorta (two renal arteries), where e 
the kidney at its concave surface. ach of them enters 


$ 
a renal artery branches to a great number of much 
lood capillaries inside the cup-shaped nephr Smaller 
on (Bow 
m 


arterio] ; 
he "glomerulus". = forming 4 Network 


Part E 
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o The urine is extracted through two processes. which are : 
@ Filtration process : Notes | ai n i 
In Bowman’s capsule, the blood fluid (1) Blood cells and some protein 
out of the blood, | molecules are not filtered out in 


(plasma) is filtered | 
including water, wastes, mineral salts | 


and glucose to be passed in 


Bowman's capsule during the 
filtration process, due to their 


the nephric tubules. large size. 
| (2) The kidney doesn’t expel all 
@ Selective reabsorption process : the filtered fluid from Bowman's 
- Inside the nephric tubules, the reabsorption capsule, as the body will lose 
process of the blood plasma contents that | much of its required water and 
had been filtered occurs to return back | essential substances, and in 


this case the individual should 
drink 170 liters of water daily to 
compensate this loss. 


| 

water, glucose and mineral substances that | | 
the body needs into the blood, while | | 
j 


leaving wastes only in the form of urine. _ 
- Urine passes through the ureter after coming out form the kidney, then to the bladder 
where it is stored, 
- When the bladder is filled with urine, its muscles contract to force the urine through 
the urethra to be expelled out of the body. 


(1) The human body contains about 5 : 6 liters of blood, where about 1.2 : 1.3 liters of blood 
pass through the two kidneys per minute. So, the total amount of blood which passes 


through the both kidneys daily is about 1600 liters (i.e. approximately L of the total 
blood volume that is pumped by the heart). s 


This means that a very high percentage of blood always passes through the kid 
e kidney. 


(2) There are about 3 liters of plasma (from the total blood volume in the b 
drop of them passes through the kidney to be examined about 560 : hail 
mes per day. 


aw Key Points 


e The body need from gl Soe eee 

transport. glucose requires the reabsorption of all its moleculas k naaa 

> ie constancy of the water percentage į ecules by active 
tubules and the blood capillari ge in blood re} 


a r 
e The first region where th rie es surrounding them ted to the action of the nephric 
duct". e liquid which is called urin 
E e passes through i " i 
s gh is the "collecting 


nied z 


C Composition of urine ) 
o It consists of: 
- Excess water. - Nitrogenous wastes (urea). - Some inorganic salts. 
_ Other excess substances, such as small amounts of glucose and vitamins. 


Do you know ... ?— 


e In normal conditions, kidneys reabsorb all the glucose and return it back into the blood, 
but when its percentage exceeds 350 milligrams/100 cm” in blood (as 1n the diabetic 
patients), the selective reabsorption process fails and the glucose appears in urine. 


q Test yourself 


' E Choose the correct answer : 


| 
| 


In the opposite figure, which of the following statements 
is correct about the glucose amount ? 


@ (1) is higher than (2). 

(© (2) is higher than (1). 

(© Equal in both (2) and (3). 

@ (3) is equal to its amount in (1) and (2). 


2] Explain : the renal vein blood is purer than the renal artery blood. 


ee two kidneys stop functioning as a result of their infection with some di 
eads to the accumulation of harmful wastes in blood, consequently th tseases, which 
Poisoning, then death. y the occurrence of 


Note) 
The indi 


vidual can live with one kidney and in this c 


Slightly pj ase, this ki 
‘tly bigger to perform the function of the two kid ia kidney 


Surviy, i ne grows and 3 
Lw . long time without any kidney, or if his nae but the ec, | 
ee ke Neys sto ual can: 
P function; can't 
ning, 
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Ë artificial Kidney device ` 


M; 
a 
e It is an apparatus that purifies the blood from wastes one s >o bs as follows & gE 


—0 


From the other side of | the harmful Metabolic | 
the membrane, | Wastes are passed from | 


a purifying liquid is the patient’s blood | 


passed that contains through the semi- 
all the normal plasma Tube with Purifying liquid (in) permeable membrane to! 

: semi-permeable pgs ate 
contents, except urea and membrane a the purifying liquid that 


other metabolic waste 
products. 


AS purified blood | iS present in the bath of | 


Unpurified blood > | 
(out) the artificial kidney by | 


(in) 


D i f diffusion, because the 
The patient’s blood is concentration of these | 


Purifying liquid (out) wastes is higher in the | 
Ss patient’s blood than 
those that are present in 


Ce ail / K the purifying liquid. 
N 


The purified blood is | 
returned to the patient. 


channelled from the 
vein connected to an 
artery to the device, 
where it passes through 
a thin tube with 
a semi-permeable 
membrane (similar to 
the plasma membrane). 


The patient receives the artificial kidney treatment (dialysis) for several times, where each 
time takes many hours a day and it is required to be performed for 2 - 3 times a week. 


Do you know... ? 
e Dialysis shunt (Arteriovenous junction) is a long-term junction as the surgeon put it in 
the dialysis patient’s wrist or arm, as he connects an artery with one of the veins, so the Q 
vein thickness increases and becomes wider to bear the acupuncture for long times, as | 


the blood flows to it in a high rate with high pressure to let the largest amount of blood 
pass through the dialysis apparatus. 


Ç Test yourself——¥— . Ors 


J Choose the correct answer : 
Which of the following statements doesn’t agree with dialysis ? 

| (a) The membrane that is present in the dialysis device is semi-permeable. 

| (b) The concentration of urea in the purifying liquid is equal to its concentration in 

| the blood during dialysis. 

| The concentration of glucose and minerals in the purifying liquid is equal to their 

concentration in the patient’s blood. . 

D) The excess minerals and totins pass trough the membrane in the dialysis device by ET 
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Third NECA 


ə In addition to the function of liver in digestion and metabolism, liver has an important role 
in the excretion process, because : 


@ It breaks down the toxic substances which are absorbed by the small intestine, 
therefore it participates in purifying the blood from them. 


@ It separates the nitrogenous amino group (NH) from the excess amino acids (deamination) 
and changes it into urea to be expelled through the two kidneys outside the body. 


Urea poisonin 


It is the case that is arisen from the accumulation of the excretory substances in the human 
blood, due to the stop of the two kidneys to perform their function (kidney failure). 


Do you know... 7 
e The steps of urea formation from the amino acids : 
R 
{HN + $ -COOH + to, 


- 
~= 


-—<<—=—— 


Ammonia Carbon Urea Water 
dioxide 


À 
g Test POURS ene a 


» You have two meals : 
_ ~ The first one : (Boiled meat — Bread — Vegetables). 
- The second one : (Pasta — Vegetables — Fruits). 


| 


| Recommend the best meal for a patient with kidney failure, and explain 


| your answer 
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liver 
Questions on Lesson Two (Kidney aie e ) GPs 


n L yze f | 
answered in detail. o Ci 


The questions signed by XK me 
| First | Multiple Choice Questions "E 


Which of the following is correct about the kidneys ? 


Chapter 


2) Long in rabbits. 


D More compact in frog. 
2 Extended along the two sides of the vertebral column i 


@ Located in the lower part of the abdominal cavity in human. 


n salamander. 


The opposite figure illustrates the urinary system of a vertebrate, 
which living organism has this system ? 


| @) Horse. 
D Monkey. 
© Frog. 
@ Rabbit. 
een 
8 Which of the following extend(s) between the cortex and medulla of the kidney in human ? 
@ 1 coiled tubules. ® 2" coiled tubules. 
© Loop of Henle. @ Collecting ducts. 


Which of the following isn’t from the components of the nephric tubule ? 
@ 1" coiled tubule.  (® 2™ coiled tubule. ©Glomerulus. (@ Loop of Henle. 


8 oy the following is correct about each of the Bowman’s capsule and the md soiled 
tubule ? 


(a) Both are located in the medulla. 
(b) Both perform the filtration process. 
(c) Both are located in the cortex. 


(@) Both perform the selective reabsorption process, 


E In which of the bilwlavnalnssetawiadt.. a. E 
6 wing regions are the collecting ducts of nephrons in the two kidneys 


opened ? 
(a) Cortex. 
© Kidney pelvis. ®© Medulla. 
@ Cortex and medulla. 


į 
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a 
n't) filtered when the renal filtrate passes through 
following isn’t(are 
7] Which of the 
the nephric tubules ? 
ib) Salts. € Water. «D Some amino acids. 


ad Glucose. 
Which of the following structures the blood enters and exits from it as oxygenated blood ? 
D Kidney pelvis. b Loop of Henle. 


N p « e ~e 9 m 
© Kidney medulla, «D Bowman’s capsule. 


E Which of the following passes to Bowman’s capsule ? 


© Vitamin C (b) Fibrinogen. © Haemoglobin. (d) Thyroxine. 


F Which of the following represents the amount tof proteins in the renal artery to their amount in 
the renal vein in the healthy person ? 


@ Higher than | (D) Less than 1 © Equals | l (d Unidentified. 


Don examining a urine sample of a person, it shows the presence cof a percentage of 
albumin. What does this result indicate ? 


@ The high efficiency of Bowman’s capsule. 

(b) A disturbance in Bowman’s capsule function. 
© The shortness of the nephric tubules. 

@) A disturbance in the nephric tubules function. 


B Which of the following nephron parts when a disturbance occurs in its function, this leads 
to the failure of the filtration process ? 


@) Bowman’s capsule. (© 1“ coiled tubule. 
© 2" coiled tubule. @ Collecting duct. 
® In the opposite figure : 


(1) At which part is the highest concentration of 
glucose present ? 


©)(L). @ H). 
(2) Which of the following isn’t found in 
part (X) in the normal conditions ? 
(@) Urea, W) Glucose. (H) — 
(©) Water. GD Haemoglobin. 
(3) Which of the following parts contains the highest concentration of salts ? 
DA). Y). OW. OH. 
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(4) Which of the following parts contains a fluid that is equivalent to the blood plasm, 
without some blood proteins ? 
(a) (X). (b) (Y). © (L). ©% (H). 


Which of the following are related to each other ? 
2) The 2" coiled tubule of the nephron and the concentration of proteins in blood. 
(b) Bowman’s capsule and the glucose level in blood. 
©) Eating carbohydrates and the percentage of urea in urine. 
(Ò The nephric tubule and the constancy of water percentage in blood. 


If you know that the glucose molecules are reabsorbed to the blood, before the renal filtrate 
reaches the loop of Henle. Which of the following can be concluded about the mitochondria ? 
(@) They are highly abundant in the cells of the 1% coiled tubule. 
®©) They are highly abundant in the cells of Bowman’s capsule. 
(©) They are highly abundant in the cells of Bowman’s capsule and the 1“ coiled tubule. 
@ They are not abundant either in the cells of Bowman’s capsule or the 1“ coiled tubule. 


presence 


16) The opposite table shows the 
o a ca 
composition of a fluid in the 


body of a healthy person : 
Which structure in the opposite nda 
figure contains this liquid ? | Glucose | x | 
@ (X). 
© (). 


© (2). 
@ (L). 
The following table illustrates some components of urine for four people who have 
the same age and weight in August, which one would you expect that he had eaten 
a legume-rich meal on the day before the urine sampling ? 


CRE percentage of urea in | The amount of water in | 


The body can get rid of the excess vitamin (C) which is absorbed by the small intestine, 

© i the following contain(s) vitamin (C) within its/their components ? l | 

which of the — 

(a) Bile juice. Ó) Urine. © Faeces. @ Ex | 
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Which of the following graphs illustrates the effect of change in the atmospheric 
° temperature (X) on the tre ot? urine extraction (Y) for a healthy person, in case of 
non-performing any physica! activity ? 


If you know that ADH hormone works on decreasing the amount of water in urine, which 
* of the following may happen when increasing ADH level in blood ? 
(@ The urea concentration in urine increases. 
© The filtration rate in Bowman’s capsule increases. 
(©) The blood osmolarity increases. 
@ The urine osmolarity decreases. 


21 Which choice in the following table refers to an increase in the percentage of water in 


the urine of a healthy person ? 


a, Temperature of ~ Volume of drunk ri 
the surrounding water 


CO 
22 Which of the following represents the amount of blood that is pumped by the heart and 
passes through the two kidneys during one hour ? 
@) About 10 liters. © About 30 liters. 
© About 50 liters. @ About 70 liters. 


® The abdominal ultrasound images of a patient showed obviously the presence of nephritis 
and on examining his urine sample, the absence of blood and protein is observed. Which 
of the following regions may have inflammations ? l 


Se an (b) Nephric tubules. 
Glomerulus or nephric tubules. 
p (d) Glomerulus and nephric tubules, 


EEE IE ART 
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Study the opposite diagram which 


represents the urine extraction process, Raca he ana 
then answer the following questions: C> —- 


(1) Which of the following is(are) 
present in structure no. (4) and 
absent from structure no. (3) ? 

(2) Blood cells. ©) Water. 
©) Salts. @ Urea. 

(2) What is the number that represents 
the collecting duct ? 

@ (1). ® (2). 
©). @ 4). 

(3) What is(are) the letter(s) that represent(s) urine ? 

(@) (A). © (B). ©(C). @ (B) and (C). 


The opposite figure illustrates some excretory organs in human : 

(1) Which of the following represents one of the 
functions of organ (Y) in a healthy person ? 
(a) Getting rid of the body proteins. 
©) Removal of salts completely from the body. i ax 
(©) Reabsorption of glucose from blood. as ae 
(d) Regulating the water content in the body. 

(2) What are the two organs that are responsible for the formation an (2) 
of urea and getting rid of it respectively ? 


(a) (X) and (Y). © (Y) and (X). (©) (Y) and (Z). @ (Z) and (X). 


Where does the process illustrated in the opposite 


Amino acids Organic acids 
figure take place ? 
(a) Skin. (© Two lungs. a> 


(c) Two kidneys. @ Liver. | 


(Wea) 


Which of the following illustrates the correct pathway to get rid of urea from the body ? 
° @ Liver —- Kidney — Urethra —>» Urinary bladder. 
(6) Liver ——> Urethra —» Kidney —>» Ureter. 


@©) Liver ——> Kidney ——» Ureter ——» Urethra. 
@ Liver ——> Ureter ——> Kidney —» Urinary bladder. 


39 Which of the following contain urea with high percentage ? 
o (a) The hepatic vein and hepatic portal vein. 
o The renal and hepatic veins. 


[© The renal artery and hepatic vein. 
@ The hepatic portal vein and renal artery. 
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E) What is the expected result for 
* 4) The osmotic pressure of blo 
D Plasma filtration stops, 
W The number of micturition times 
«Ò The body tempe 


a person who doesn’t drink 


Od plasma increases 


hereases, 

rature decreases. 

30) In the opposite figure, what are the finids found in 
structures no. (1), (2) and (3) respectively ? 
(a) Urine / Renal filtrate / Blood. 
(b) Blood / Renal filtrate / Urine. 
(© Renal filtrate / Blood / Urine. 
(9 Blood / Urine / Renal filtrate, 

31) Which of the following statements 

° higher vertebrates ? 

(a) Getting rid of excess water, 
(b) The constancy of water percentage in blood. 
© Increasing the Osmotic pressure in the body. 
@ Getting rid of excess salts. 

EÐ Which of the following cases forces the « 
treatment for a patient ? 
(a) The inflammation of the patient’s urethra. 


e doctor to hurry-up wit 


; enough water? 


(1) 


(2)- 


(3) 


m 


h an artificial kidney 


(b) The formation of stones in the patient’s urinary bladder. 
© The accumulation of nitrogenous wastes in the patient’s blood. 


@ The accumulation of glucose in the patient’s blood. 


& Which of the following foodstuffs ma 


y reduce the need for hemodialysis when a kidney 

failure patient depends on them in his meals ? 
(a) Milk derivatives. (b) Fruits and vegetables. 
(©) Grains and legumes. (@) Meat and poultry. 

Study the opposite graph which shows the concentration mam 

* of urea in the blood of a person, after being extracted 

from the hepatic vein within a day. Which of the 100 
following is applied to this person ? 80 
(a) He suffers from diabetes mellitus. 60 
(b) He suffers from stones in the urinary bladder. m 
© He suffers from hepatomegaly. a Time 
(d) He uses the hemodialysis. 


a 8 12 16 2 


85) Which of the following substance 
F than normal in the blood sample of a pat 


® Hiner, (b) Proteins. 


i latara) expected to be found with a higher percentage 
ient suffering from kidney failure ? 
(c) Urea. 


(d) Salts. 


(35) 
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=r ‘ Concentration 
© Yer opposite graph represents the concentration in 
urea in the blood sample of a patient suffering 
‘rom kidney failure. How many times does this 
patient undergo the dialysis treatment ? 
.\ Twice. (b) Three times. 


-J Pour times. (d) Five times. 
Time 
12345678 y 


Which of the following foodstuffs isn’t(aren’t) recommended for a kidney failure patient 


to eat too much ? 


(a) Red meat. (© Brown bread. (©) Olive oil. @ Vegetables. 


Which of the following statements isn’t applied to urea ? 
(a) It is expelled out of the body by the kidneys in the form of urine. 
©) It is formed by the liver through the metabolism of proteins. 
(C) It doesn’t pass through the plasma membranes of cells. 
(d) The kidney failure leads to its accumulation in the blood. 
& Which of the following compounds must be a part of the purifying liquid components in 
g R i 
the artificial kidney device ? 


(a) Ammonia. (6) Carbon dioxide. (©) Urea. @ Glucose. 

The opposite figure represents the blood purification process Seut-permmbie 
by the artificial kidney device, which of the following membrane 
represents a red blood cell ? a7 “heat” 
(X). ; 
© (Y). 
© (2). 

OW. 


The opposite figure shows the mechanism 
© ofthe artificial kidney device, study it, then 


determine : 
(1) What is the part that contains all 
the plasma contents except urea ? 


@ (A). (© (B). 
OO. @ (D). 


JA 
> Questions on Lesson Two Ya 
2 


(2) What is the part which ca 
a healthy person * 


(a) (A). ` (B). c) (E). (® (D). 


tins a fluid that resembles the fluid in the collecting duct of 


Æ The following figur 
them represents a section in the g 


€s represent T.S. in different parts of the nephron, which one of 
lomerulus ? 


Æ What is the similarity between B 
(a) The function. 
© The percentage of glucose. 


owman’s capsule and the loop of Henle in a healthy person ? 
(b) The location, 
@ The presence of urea. 


Nt ae 
Æ Through which of the following phenomena 


does the reabsorption of all glucose 
< molecules take place through the nephric tubule 


in the healthy person ? 
- @ Osmosis. © Active transport. 
_ © Diffusion. @ Selective permeability, 


Æ Which of the following the human’s kidney can’t get rid of in normal cases ? 
e t 
@ Protein. ® Salts. © Water. @ Urea. 
The opposite figure illustrates a part of the human 
urinary system and the blood vessels connected to it : 


® (1) In the healthy person, which of the following parts 
transport(s) a high percentage of glucose ? 


(X) 


(Y) 
(a) (X) only. 
©) (X) and (Y). 
(©) (Y) only. 
@ (X) and (Z). 
(2) Æ Comparing with structure (X) in the figure, which of the following iS Correct about 
structure (Y) ? 
@ Higher concentration wi urea, (b) Higher concentration of Protein 
i urea, i 
© Lower concentration of ure @ Lower Concentration of Protein, 
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9 % If you know that the concentration of large-sized protein molecules in the blood plasm, 
is 6.5 g/100 cm’. Which of the following expresses their normal concentration in the renal 
filtrate and urine in the healthy person respectively ? 

a) 6.5 / Zero. (b) Zero / 6.5 ©65/65 @ Zero / Zero, 


48 , "EP ; pe 
48 Æ Which choice in the opposite table P ian ‘in tine (%) 
shows the percentages of some chemical 


ucose | Protein | Urea 
substances that the urine of a healthy = 
person contains ? 


ci 
| 
p 
18 
| 


à 
X 
| 3 
N 
|e 
I 


© 

D 

I 

B 
| 


©) 


0.1 8 


49 Æ Which of the following meals its eating leads to increasing the production of urea ? 
(a) A meal rich in carbohydrates and poor in fats. 
(b) A meal poor in carbohydrates and rich in proteins. 
©) A meal rich in fats and poor in fibers. 
@ A meal poor in fats and rich in fibers. 


Æ Which of the following human body organs work(s) on balancing the amino acids 
e 
percentage in the blood plasma ? 
(a) Two lungs. ®©) Skin. © Two kidneys. (d) Liver. 


Æ Which choice expresses the percentage of nitrogenous wastes in the blood that leaves 
each of the liver and the two kidneys of a healthy person respectively, after eating 

a meal rich in proteins ? 

(a) High / High. © High / Low. © Low / High. @ Low / Low. 


52 Æ The opposite figure represents the dialysis device, 

which of the following statements is correct ? 

@ The concentration of urea in (1) is less than its 
concentration in (2). 

(® The concentration of glucose in (1) is less than its 
concentration in (2). 

: er (2) 

© The concentration of urea in (1) is higher than its ja 

7 concentration in (2). 

d) The concentration i PRONG AG wes Bath) Ip equal to their concentration in (2). 


(1) 


38) l 
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3 On which of the following phenomena does the purification process of the blood of 


° the kidney failure patient depend ? 
(a) Diffusion. (b) Osmosis. 
(© Selective permeability . (d) Active transport. 


5 3% A disturbance in the artificial kidney device takes place that results in a decrease in the 
* glucose percentage in the purifying liquid. What is the result of examining a blood sample 

of a patient after using that device ? 

(b) An increase in glucose level. 


@ An increase in sodium salts. 
@ A shortage in glucose level. 


(c) A shortage in haemoglobin percentage. 


Second Miscellaneous Questions 


p Give reason for : the collecting duct is named after this name. 


B From the opposite figure : 
(a) What is the function of structure 
how its contents change after eating a meal of meat. 


no. (1) ? And explain 


(b) What is the functional unit of this figure ? 
And in which part is it found ? 
(c) What is the difference between structure no. (2) 


and structure no. (4) ? 


(d) "One fluid enters this figure and two fluids exit from it", determine these fluids. 


3) What happens if : a man swallows a toxic substance that destroys all the nephrons of his 


two kidneys ? Explain your answer. 


4) In the opposite figure : : (2) (1) 


(a) Mention the name and number of the structure that : 
1..1s located behind the peritoneum membrane. 
2. Is branched from the aorta artery. 
3. Its contents reach the inferior vena cava. 


(b) What is the function of structure no, (5) ? 


(4) 


: | (5) 


Q Compare between : the selective reabsorption process and filtration pressi in the kid 
i e kidney. 


What na : nor he nephron 
ppens in case of : the exit of all the filtrate of the n 
ephron outside the bod 
$ y? 
| 39 | 
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Chapte 


The following figure illustrates the nephron structure : 
ə (a) Mention the number that indicates each of the following : 
1. The region which contains the highest 6) (2) 
concentration of water. (3) 
2. The region which contains the highest (7) 
concentration of urea. 
(b) What is the kind of processes that occur in (5) 4 
Structures no. (3) and no. (6) ? 
(c) Explain how the substances pass from structure no. (2) to structure no. (3). 
(d) Mention the components that are present in the blood and pass through structure 
no. (2), and don’t pass through structure no. (3). Explain your answer. 


The opposite figure illustrates the artificial kidney device : 
(a) What is the difference between the fluid that passes in 
no. (1) and the fluid that passes in no. (2) ? 
(b) What do you expect to happen if fluid no. (2) 
isn’t renewed ? 


(2) 


tt 


9] Suggest a reason for : the appearance of urine sometimes with deep yellow colour and 
e 


other times with pale yellow colour in normal people. 


10) Give reason for : the person who donates one of his two kidneys can live with the other kidney. 
e 


@ Explain : the bath of the artificial kidney device contains a specialized purifying liquid. 
© 


The opposite figure illustrates the nephron structure : 
e (a) Where is structure no. (2) present in the kidney ? 
e (b) Which one of these parts (A) or (B) carries 
the blood from the kidney ? 
© (c) What happens to each of urea and water in structure (4) 


no. (3) ? 


o (d) What is the diffe 
the fluid in structure no. (1) and that in 


structure no. (4) ? 


rence between the components of 


> Questions on Lesson Two 2 
(] 


" ‘forms mica df; 3 x > 
® The human body f FIs U IGK (Othe m ‘tubolism of some nutrients" : 


” (a) What are these nutrients “ 
(b) What is the organ that forms urea in the human body ? And what is the substance 
from which the urea is formed ? 
(c) What is the organ that helps the body to get rid of the largest amount of urea ? 


"A person depends in his nutrition for a long time on meat, eggs and legumes only", 


6) 
what is the effect of that on his liver ? 


Questions that measure 


Choose the correct answer : 


se in blood is (80 — 120 mg/100 cm?) and its 


Gir you know that the normal level of gluco 
3) and in the renal vein is (70 mg/100 cm’). 


level in the renal artery is (100 mg/100 cm 
This indicates the occurrence of a disturbance in some processes, in which of the 


following structures the disturbance takes place ? 
(a) Bowman’s capsule. ®© Nephric tubule. © Collecting duct. (d) Glomerulus. 


What is the main function of the two kidneys in human ? 


@ Getting rid of salts. 
© Getting rid of carbon dioxide and toxins. 
©) Adjusting the blood osmolarity and getting rid of toxic substances. 


@ Getting rid of excess water. 


8 Which choice in the following graph represents the urea 


concentration in the following figure ? 
oo ao 92 


@ (X). P 
®(Y). í: 
©). g 
@). 8 

5 


(X) (Y) (Z) (L) 


CVE ODS] Dr ah OES) Old hat palgi 
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In the opposite figure, which statement is applied (1) 
to the large-sized protein molecules ? 
(a) Their percentage in no. (1) is higher than that in no. (2). 
(b) Their percentage in no. (2) is higher than that in no. (1). 
(©) Their percentage is equal in both no. (1) and (2). 
@) Their percentage in no. (3) is equal to no. (1) or (2). 


(2) 


(3) 


If you know that the haemoglobin is from the small-sized protein molecules which are present 
in the red blood corpuscles, if a breakdown of some RBCs occurs. What do you expect to 
happen during the urine extraction process ? 

(a) Haemoglobin is not filtered. 

(6) Haemoglobin is filtered and reabsorbed again. 

(C) Haemoglobin is filtered and not reabsorbed again. 
@ The kidney failure occurs. 


Ø The following table shows the concentration of some substances during their passage 
through several parts of the nephron : 


(1) What are substances (X), (Y) and (Z) respectively ? 


@ Glucose, protein and urea. © Urea, protein and glucose. 
(©) Protein, urea and glucose. @ Protein, glucose and urea. 
(2) What is the indication of the concentration of the two substances (X) and (Y) in 


the two regions (1) and (2) ? 
(a) The occurrence of filtration to (X) and not to (Y). 


® The occurrence of filtration to (Y) and not to (X). 


The occurrence of reabsorption to (X) and not to (Y). 
c 

© i occurrence of reabsorption to (Y) and not to (X). 
@ e 
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(3) What is the indication of the constancy of the concentration of substance (Z) in the two 
regions (1) and (2) and its inerease in region (3) ? 
GÒ The occurrence of filtration and water reabsorption processes. 
W The non-occurrence of filtration and water reabsorption processes. 
(© The occurrence of filtration process and non-occurrence of water reabsorption process. 
a) The non-occurrence of filtration process and the occurrence of water reabsorption 


process. 


(4) Which of the following statements agrees with the increase in the concentration of 
substance (Z) in region (4) ? 


24 coiled tubules are collected in it. 


2) The contents of a group of the 
D No reabsorption of water takes place. 
©) No filtration for substance (Z) takes place. 


@ The reabsorption of substance (Z) in region (3) takes place. 


(5) What is the indication of decreasing the concentration of substance (X), till reaching 
zero in the two regions (3) and (4) ? 
© The filtration process takes place efficiently. 
‘by A disturbance in the filtration process takes place. 
© The reabsorption process takes place efficiently. 


4 A disturbance in the reabsorption process takes place. 


7] Which of the following is applied to the blood that comes out from the two kidneys to 
return back to the body again ? 


Y Oxygenated which pours in the superior vena cava, 
% Deoxygenated which pours in the inferior vena cava, 
© Oxygenated which pours in the inferior vena cava, 


‘L Deoxypenated which pours in the superior vena cava, 
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©) The following graph illustrates the concentration of urea in the blood of a person 
during 17 days, if you know that the normal concentration of urea in the blood doesn’t 
exceed 50 milligram/100 cm? : 


The concentration 


of urea in blood 

img/ 100cm?) 

250 

200 

150 

100 

50 

0 Time 

[23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 na 


(1) What is the indication for the curve dropping during 17 days ? 
2) The efficiency of the kidneys in adjusting the percentage of urea in blood. 
(b) Undergoing dialysis. 
© The efficiency of the liver in separating the amino group (NH3). 
(D Not eating meals rich in protein. 
(2) What do you expect to happen for the concentration of urea on the 18th day ? 
(a) It increases again. 
(b) It decreases and doesn’t increase again. 
© It remains constant at 50 milligram/100 cm? 


@ It decreases, then increases again. 


Answer the following question : 


9 | "The diabetes mellitus patient suffers from an increase in the glucose level in blood, 


due to the decrease in insulin hormone secretion" : 


(a) What happens to the two kidneys activity of that patient after eating a jam sandwich ? 


(b) Why does this patient need to drink large amounts of water ? 
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There is no specialized excretory system in plants, as the excretion in plants doesn’t 
represent any problem for the plant, due to the following reasons : 


© The rate of catabolism in plant is much lower than that in animal (if they have the same 
weight). So, the accumulation of metabolic wastes in the plant cells is very slow. 


@ The green plants reuse the catabolic wastes, such as : 
- Carbon dioxide and water which result from the respiration process are reutilized in 
photosynthesis process. 
- The nitrogenous wastes are reutilized in the synthesis of the required proteins. 


© In terrestrial plants, the metabolic wastes 
such as organic salts and acids are stored 
in the plant cells either in the cytoplasm or 
in the sap vacuoles in the form of insoluble 
crystals that will not cause any harm 
to the plant cells. 


The wastes that are resulted from 
carbohydrates metabolism are less toxic 
than the nitrogenous wastes that are 


resulted from the proteins metabolism. | 


Q Many plants get rid of CO, gas and some mineral salts through their roots. 


9 Some plants which live in soils that are very rich in calcium can get rid of the excess amounts 
| of this element by its accumulation in the leaves which are finally shed (expelled out). 

O The plant gets rid of CO, gas which results from respiration and O, gas that results from 
| Photosynthesis process through the leaves stomata by diffusion. 


Q y 
, The Plant gets rid of most of the excess water through transpiration process, and some of it 
exits through guttation process. 
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ç Test yourself —— Q 


EJ) Choose the correct answer : 
Which of the following statements agrees with the excretion process of the plant 
that lives in a soil rich in calcium ? 
(a) The falling of leaves indicates that they are full of calcium. 
(b) The absence of calcium from the leaves reduces the rate of their fall. 
© The plant gets rid of the excess calcium by expelling out its leaves. 


(d) The plant doesn’t need calcium and gets rid of it through leaves. 


i2) "The green plant can get rid of all the products of catabolism through excretion 


process". How far is this statement correct ? With explanation. 


PPP eee cece eee eee reer eee eee eee 
OER R RRR ee Hee RE HTT E EERE E EEE EEE HEHEHE ERE EEE EE EEE EE EEE EEE EEE EEEE EERE ESTEE EEE THERE EEE HEE HEHEHE EE EH ES 


PRR Reem em eRe EEE EEE E EEE H EET EEE EEE EEE HES OEE EES EEE EE EEE EEEEEEEE HEHEHE EEE HEHEHE EEEEEE HEE SEE HE HEHE HEE EEE HEHE EEE EEH EEE EE EEE EEE EEE EEE EEEES 


Guttation 


Guttation 
It is the excretion of water drops at the leaves tips of some plants in the early morning at 
the end of spring season (as the stomata are closed at night). 


e The guttation drops don’t exit through the stomata, 
but there is a special system for guttation which may 
consist of one cell or many loose cells, that open by 
a water stoma called hydathode which is permanently 
opened day and night. 

e The water drops of guttation are characterized by 
being impure water, since they contain other different 

h may deposit, when guttation water 


substances whic 
evaporates rapidly. 


Transpiration 
Transpiration a 
i of water loss in the form of water vapour. 
| It is the process 


a 


É 
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@ ? 
Stomatal Cuticular Lenticular 
transpiration transpiration 


transpiration 
‘stomatal transpiration 
water vapour through the stomata. 


rocess of water loss in the form of 
% of the total 


o The p 
o The am 
amount of the lost water by the plant. 


ount of lost water by the stomatal transpiration is more than 90° 


he atmospheric air loses water 
ter is lost through leaves, because 


The whole surface of 
etative organ. 


through transpiration, 
stomata are abundant in the pla 


m of stomatal transpiration : 
form of vapour from the moist cel 


the leaf to the air of the inte mbers). 
ffuses out to the atmospheric air through the stomata. 


her cells that overlook the other intercellular spaces 


X The mechanis 
@ Water passes in the 


| walls of the mesophyll tissue in 


rcellular spaces (air cha 


@ This water vapour di 
@ The same process occurs in the ot 


in the different plant tissues. 


Cuticular transpiration | 
of water loss in the form of water va 
5% of the total amount of water lost by the plant. 


pour through the waxy cutin layer (cuticle). 


e The process 


è The amount of lost water doesn’t exceed 


Cuticle 
m which are exposed 


It is a waxy cutin layer that covers the epidermis of the vegetative syste 
| to the atmospheric air. 


E Lenticular transpiration | 


$ The process of water loss in the form of water vapour through the lenticels 


* The amount of lost water is very small. 


Lenticels 
| Th i i 
ey are openings that are present in the cork layer which covers the stems of woody tree 
s; 


CamScanner 


4 


Do you know... 7 
» The factors that lead to increasing the transpiration rate in the plant : 
Increasing the surface area of leaves and their number. 
Increasing the stomata number, - Increasing the atmospheric temperature 
Decreasing the humidity in the atmosphere. 
Increasing the light intensity during daytime. 
- Increasing the absorption rate of water. 
- Decreasing air pollution. - Increasing wind speed. 
~ Decreasing air pressure. 


{X From the previous, we can conclude that: 


The plant needs great quantities of water that are absorbed from the soil through roots, 
then they are transferred through the conductive tissues from the root to the stem and 
leaves, At the same time, the plant loses most of this water in a continuous manner (as 


mentioned previously). 


@ Test yourself 
l E Choose the correct answer : 
(1) Which of the following statements isn’t correct ? 
(a) Hydathodes are present in all the plant parts. 
(b) Water exits from the hydathodes in the form of water drops. 
© The leaf stomata open and close. 
@ Water exits from the leaf stomata in the form of vapour. 


(2) Which of the following isn’t(aren’t) excreted through the stomata of leaves ? 


(a) 0, (b) CO, (©) Pure water. @) Mineral salts. 


i2) "Guttation and transpiration processes occur through the leaf only". 
How far is this statement correct ? With explanation. 
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Í importance of transpiration for the plant | 
pa Decreasing the high 


Transpiration process has many di ”@ temperature of the plant 


functions for the plant, where the 


; : of water 
most important ones are : ea snd salts fra the soil 


nn) i 
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gr Decreasing t the high t temper: ture of the plant | 
e A large amount of energy is absorbed by the plant leaves in the form of heat or converted 
into heat inside the leaf tissues. 
e When the absorbed energy exceeds the plant need for photosynthesis process, it may cause 
arise in the leaf temperature, especially in sunny warm days. 
e This rise in temperature harms the protoplasm or could lead to its death. So, the transpiration 
(by the effect of water evaporation) decreases the plant temperature relatively through 


water loss. 


nsesesasucevenoecoosssnconesesceseansSssaseeesenseneeeneseseaeeSseseaeswsseseewees se hSOeSese se Ses Ce Iw ew ee Oe. oe en eee eee eee en nee eee eee neneween 


Noss casts a i : Nucleus } ell yi 


Protoplasm consists j eC R organelles | i i 
of Cytoplasm consists aN] 
: Cytosole į: 


1 The ascent of water and salts from the soil 


© The soil water enters the root cells by osmosis, because the cell sap of root cells 
has a concentration of solutes (organic and inorganic) higher than the soil solution 
concentration. 

@ Water moves by osmotic pressure from the root hairs to the inner root tissues, 
till reaching the xylem vessels and tracheids. 

© Water is raised upward in the xylem vessels of stem, then transferred to the vessels 
of leaves (venules), and at the end it reaches the mesophyll tissue cells, leading to 
a decrease in their cell sap concentration, therefore the ability of these cells to pull up 


more water decreases which may stop completely. 

O The water evaporates from the mesophyll cells’ walls to the air of intercellular spaces 
between them which increases the concentration of these cells sap gradually, increasing 
their ability to pull water upward. 


This explains the transpiration cycle and its role in the ascent of water upward". 


(Note } iia . ~-~ —— ———— 


Osmotic pressure is an enough to move water rikaa through the plant stem for 
Short distances, according to the root pressure phenomenon. While the adhesion 
and cohesion theory explains the role of transpiration process in water ascent in 

| the e vessels of trees to : toa a height reaching up to 125 meters. 
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45 From the previous, we can compare between guttation and transpiration, as follows: 


P.O.C. Guttation Transpiration 


The loss of water in the form 


Definition : of drops at the leaf tips of some The loss of water in the form of 
water vapour. 


plants. 
Time of its Occurs in early morning at | Occurs in all seasons of the year and 
occurrence : the end of spring season. increases in sunny warm days. 


The water is lost by a special 
system which may consist of | The loss of water occurs through 


Location : one cell or many loose cells, | stomata, cuticle layer (waxy cutin) 
that open by a water stoma and lenticels. 
called hydathode. 
Nature of The hydathode is permanently The stomata are opened and 
the opening : opened, closed. 


The water drops of guttation 


contain some other different i " 
Components of substances which may deposit, The transpired water doesn 


the lost water: if the guttation water evaporates |  COntain any other substances: 
rapidly. 


Amount of Little amount of water drops. | Large amount of transpired wale 
the lost water Ld sa tite gegen 
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@ Test yourself Com» 
Í Choose the correct answer : 
(1) Which pathway illustrates the transport of water from root to leaves by the action 
| of transpiration force ? 
| (a) Root hairs ——> Xyle 
| (p) Root hairs ——> Root 
(©) Root hairs ——> Xyle 
@ Root hairs —> Root 
you conclude from studying 


s—— Mesophyll tissue cells. 


m vessels ——" Root cell 


cells —~ Mesophyll tiss 
tissue cells ——> Root 


m vessels ——" Mesophyll 
cells ——> Xylem vessels ——> Mesophyll tissue cells. 
| 


ue cells ——> Xylem vessels. 


cells. 


—— Transpiration 
15 —— The water flow in the stem 


(2) What do 
the opposite graph ? 

The transpiration rate is cons 

(©) There is no relation betwee 

flow in stem and the transp 

(© The highest flow of water in stem is more 

delayed than the highest transpiration rate. 


| @ The transpiration rate can’t reach zero. 
nspiration rate and atmospheric temperature ? 


the relation between : the tra 


tant along the day. 
n the water 


flow in the stem of a plant 


0246810 24 


iration rate. 
am 12 pm 


Transpiration rate and water 


|B What is 
47 We will study some experiments related to the transpiration process, a$ follows : 
Experiments 
related to the 
transpiration 
process 
Experi ; 
periment 1 Experiment 2 
| To prove the h p -©- To prove the water ascent 
de~~ ~~ > | through the xylem vessels 


to reach the leaves. 


_ transpiration in 


Experiment 3 

To prove the ascent of 

water by transpiration 
force. 


ee 
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PR Practic eal activity 4 An expe 


Procedure i 


(1) Take a potted leafy plant, then cover the soil 
surface and the surface of the pot that is exposed 
to air with a paper saturated with paraffin oil. 

(2) Place the potted plant on a glass sheet, then 
cover it with a dry glass bell jar. 

(3) Wait for a while. 


Observations : 


(1) Tiny droplets of water appear on the inner 
surface of the glass bell jar. 


(2) These droplets accumulate and become bigger drops, therefore they run downwards on 
the inner wall of the bell jar. 


Conclusion : 


--- Transpiration in green plant --- 


e The green plant performs transpiration process, where the water vapour passes from 
the exposed parts of plant to air to the surrounding air (inside the bell jar) and some of it 
may condense in the form of drops. 


e If you add the condensed liquid to white anhydrous copper sulphate, it turns into blue, 
confirming that the condensed liquid is water. 


Do you know... ? 


e The pot that exposed to air is covered by papers saturated with paraffin oil to prevent 
the evaporation of water from the soil. 


O Practical activity 2 An experiment to prove the water ascent 
a Se eee 


through the xylem vessels to reach the le 


Procedure : 
TO o 
(1) Fill a test tube with eosin solution that has pink colour., 


(2) Carefully detach a small flowering plant (potted 
plant) with its roots, then immerse the plant roots 
in the eosin solution in a test tube. 


(3) As shown in the opposite figure, close the opening 


_- -m 
_- ._ m. X ‘Ml ‘Ml ‘Ml 


of the tube by using a cotton wool plug around Maniis 
the plant stem. 
the tube in a vertical position for several hours. _ Ascent of water ; 
he in through xylem 
a | | 
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observation : 
—— è r n 7 
~The leaf petioles” colour is changed into pink (oS colour), as well as the veins of leaves 


and petals. 
(5) Cut a thin transverse section in the plant stem, then put it ona glass slide and examine it 


under the microscope. 

observation : 

Xylem tissue only is stained by eosin, and this appears through the examin 
the transverse section of stem under the microscope. 


Conclusion : 
e Water is absorbed by roots. 
» Water ascends upward through xylem tissue O 


ation of 


f the stem to leaves. 


An experiment to prove the ascent of water 


6: Practical activity 3 by transpiration force : 


Procedure : 
(1) Fill a narrow tube having two opened ends with 


\ 
water and immerse its lower end in a beaker | 
containing mercury. : Leafy : 

(2) Cut a leafy twig of a potted plant, where the cutting ! twig 
occurs under the water surface. e i 
(3) Insert the lower tip of the twig in a cork plug Stand 
through a hole. i ue 
(4) Fix the cork plug tightly with the twig in the upper 
opening of the tube and close it firmly with vaseline pr | 
or a piece of cloth that is saturated with oil, around | beaker i 
the plug at the point of its connection with the tube. 
\____- Transpiration pull e. 


(5) Mark the mercury level in the tube and leave 
the apparatus in the open air for a while. 


„Observation : 


—. 


Using the leafy twig is to prove 
that the root pressure has no 


| effect on the ascent of water. 


Mercury level rises in the tube at the end of the 
Experiment over its original level before starting 


the experiment. 
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Explanation : 


The plant i water by transpiration. So, it absorbs water from the tube to compensate 
the water lost through transpiration. As a result, the mercury level rises up in the tube, 


Conclusion : 


The water loss by transpiration generates a pull to raise water upward. 


Í The plant leafy twig is cut under the water surface to avoid the entry of air bubbles 
i | inside the twig xylem vessels. So, the water column isn *t cut and the pull forces that 
i are resulted from transpiration will not be affected. 


@ Test | 


Choose the correct answer : 


So 


The opposite figure represents an experiment 

to measure the rate of transpiration in the two 
branches of a plant stem, which of the following 
represents the expected reading of the spring 
balance after 3 days from the beginning of 

the experiment ? 
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Multiple Choice Questions 
Interactive test 


e plant gets rid of the excess water ? 
(©) Exudation. (d) Respiration. 


Ques 


of the following processes th 
(©) Guttation. 

E which of the following is correct about excretion in plant ? 

D Plants get rid of salts by expelling them out through leaves 

D Plants have no ability to reuse the metabolic wastes. 

© Some plants can get rid of insoluble salts by storing them. 

T The carbohydrates metabolic wastes are more toxic than proteins metabolic wastes. 


a plant is an immersed aquatic plant which lives in fresh water, 


E if you know that Elode 
* which of the following do you expect to be disagreed with the excretion process 


in this plant ? 
® The plant reuses the resulted CO, 
© The plant reuses the resulted O, from the 


p Through which 
°@ Catabolism. 


and roots. 


from the respiration in the photosynthesis process. 
photosynthesis process in the respiration 


process. 
© The plant reuses the nitrogenous wastes in the synthesis of protein. 


T The plant stores salts and organic acids in its cells. 


out CO, gas from the stomata of the plant leaves ? 


What is the factor that helps in expelling 
leaves from that in the atmospheric air. 


j (a) The difference in its concentration inside the 
5) Decreasing the catabolic rate of carbohydrates. 
gy Its transfer abundantly from the phloem to the mesophyll tissue. 
d Increasing the rate of photosynthesis process. 


A a T aomes 
8 _— of the following isn’t(aren’t) considered from the excretory products of the plant ? 
a) Oxygen. (b) Water. (© Carbon dioxide. @ Amino acids. 


Q Which of the followin 
) g plant parts play(s) the greatest role in getting rid of the di 
mentolis wastes produced by the plant ? iii — 
» Cork cells in the stem. (b) Root hairs. 
©) Plant leaves. (d) Root xylem 


Q kiss is the importance of guttation for plants ? 
V Getting rid of CO ici 
P= agn 2 (b) Participating in phot i 
~ Getting rid of water and salts through xylem Sarad iai anaa 
d) Getting rid of organic and inorganic substances. 


[55] 
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Study the opposite diagram that represents a T.S. in 


r s = 
a leaf of a dicotyledonous plant, then determine : — 
(1) What is the number that refers to the tissues that are (2) — 
responsible for decreasing the leaf temperature ? 
@) (1). O2. (3) (4) 
© (3). D (4). 


(2) What is the number that refers to the tissues that are responsible for rising the water 
column inside the xylem vessels ? 


(a) (1). ®© (2). © (3). (@ (4). 


E Which of the following represents a similarity between the lost water from each of 
° À jet hist 
the lenticular transpiration and stomatal transpiration ? 


(a) Its location. 
(b) The presence of additional substances with it. 
(© Its nature. @ Its amount. 
E Which of the following contain the least content of water inside the plant ? 
(a) Xylem vessels in roots. (b) Xylem vessels in stem. 
(c) The air chambers in the leaf. @ The inner walls of leaf cells. 


If you know that the shade plants are characterized by having a thin waxy layer on the walls 
of the leaf epidermis cells, what is the result of this fact ? 

(a) The rate of cuticular transpiration increases. (6) The rate of lenticular transpiration increases. 
© The rate of photosynthesis decreases. (@ The guttation rate decreases. 


The opposite figure represents the percentages of 

water exit from a plant by transpiration, which of 91% 
the plant parts is represented by the blue area ? | 
(a) Lower epidermis of the leaf. (® Woody stem. 


(c) Upper epidermis of the leaf. @ Green stem. 


® Which of the following isn’t from the functions of structure (X) ? 


7 (a) Getting rid of salts. 


©) Gas exchange. 
© Decreasing the plant temperature. 
@ Losing water. (X) 


puseu a 
; aan ‘ 

f the following structures act as sites for gas exchange in the woody stems : 
(0) 


> (b) Hydathodes. © Lenticels. @ Roots. 
( a) Stomala. 
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Hre following figure illustrates a plant stem before and after several hours whieh 
of the following environmental conditions can cause the change that is illustrated 


in the figure ? 

(a) Decreasing the soil water. 

©) Decreasing the light intensity. 

© Increasing the atmospheric humidity. 
@ Decreasing water and li ght together. 


After several 
hours 


ng is correct about the plant ? 


{ Which of the followi 
e in the absorbed energy, the more decrease in the transpiration rate. 


a . 
@ The more increas 
(© The plant doesn’t control the stomatal transpiration. 
(© The more increase in the transpiration rate, the more increase in the absorption rate. 


@ Lenticular transpiration characterizes all types of plants. 


oon 
What is the result of planting tomato in a high moist soil ? 
@ Decreasing the rate of guttation. 
© Increasing the rate of transpiration. 
© Increasing the rate of nitrogenous wastes excretion. 
@ Decreasing the rate of photosynthesis. 


— 


What is the result of decreasing the number of leaves in some desert plants ? 
(6) The lenticular transpiration decreases. 


@ The rate of photosynthesis increases. 
(©) The stomatal transpiration decreases. (d) The pulling up of water increases. 


(Œ Which of the following can’t cause an increase in the plant transpiration rate ? 
(© The opening of stomata. 


a 
@ Increasing the light intensity. 
(©) Increasing the temperature. @ Increasing the atmospheric humidity. 


Transpiration rate 


E The opposite graph shows factor (X) that affects 


the rate of transpiration, what do you expect this 
factor to be ? 
© Light intensity. 


@ Atmospheric humidity. 
©) Lack of oxygen. (@ Temperature. 


a Which of the following decreases the transpiration rate in green plants 
(@) Decreasing the light intensity. (© Deacreasing the humidity. 
©) Increasing the temperature. @ Increasing the stomata number. 


22 Which of the following choices illustrates the change in the transpiration rate, on 
decreasing the atmospheric temperature and increasing the light intensity respectively ? 


@ Low / Low. (6) Low / High. © High / Low. @ High / High. 
(Al pre | ery ei ES) ol shat alg 
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ED Which of the following graphs illustrates the rate of transpiration of a plant along 
* the whole day ? 


. irati iratì spiration 
Transpiration rate Transpiration rate Transpiration rate Transpiration rate 


Time Nw Time IL Time A 
(b) © © 


G) Submerged plant in water. (b) Floating plant on water surface. 
\©) Desert plant. @ Shade plant. 


Which of the following occurs for the plant when the photosynthesis rate of leaves increases ? 
* (a) The transpiration rate isn’t affected. ©) The closure of stomata takes place. 
(c) The transpiration rate decreases. @ The opening of stomata takes place. 
The leaves of desert wormwood plant are characterized by being reduced, what is 
the importance of that ? 
(a) Reducing the water loss. 


®©) Increasing the respiration process. 
(©) Increasing the photosynthesis process. 


@ Reducing water absorption. 


SERRE 
If four leafy plants carrying white flowers are put inside four tubes containing coloured 


solutions for two days at the same environmental conditions, as illustrated in the following 
figures. In which tube the leaves were covered by paraffin oil ? 


@) © © @ 


The following table illustrates the rate of water absorption and the rate of transpiration f% 
® aplant during the morning : 


Time 


The rate of water absorption (cm"/ hour) 
DER irae 
The rate of transpiration (cm"/ hour) 7 


oes the wilting of plant leaves appear ? 


“nich time d 
At which ti (b) 10 am. (©) l1 am. @) 12 pm. 
(a) 9 am. 
a 
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o 
What happens when transporti» a gre" ing plant from a dark place to a warm sunny place ? 
The photosynthesis rate increases anv the werspiration rate decreases. 
The photosynthesis rate decreases and ihe transpiration rate increases. 


The rates of photosynthesis and transpiration decrease. 
@ The rates of photosynthesis an and transpiration increase. 


J) The two following graphs illustrate the rate of transpiration and turgour (fullness) pressure 


in the leaf cells within the day hours : 
Turgour 


Transpiration 
n pressure 


Day hours 


Day hours 0246810 


0246 810| 24 6810 
am 
"on™ i2pm P™ 


Which of the following can be concluded ? 
(a) The increase in the transpiration process leads to decreasing the turgour pressure. 
(© The increase in the transpiration rate leads to increasing the turgour pressure. 


© The leaf stomata close at 10 am. @ The leaf stomata open at 4 am. 


E which of the following leaves loses the highest amount of water by assuming that 


7 number of stomata is constant per unit area ? 


to 


Which of the = statements its occurrence can’t be applied with the absence of 
the air chambers from the leaves of bean plant ? — 

@ The stomatal transpiration stops in the plant. 

© Increasing the plant temperature which harms the protoplast. 

© The ascent of water and salts to the leaves stops. 

@ The cuticular transpiration in the plant stops. 


® W hen dip in a win plant that is exposed to li ht in araffin o 1, what w ll ha nto 
p 8 ing i i , i 
gro g p 1 1 ] ppe 
a) ' ecreases. ©) Increases. © Not be affected. (d) Vanishes. 


Prie does the transpiration rate increase in the — during the day ? 
In the morning. (b) At noon. © In the evening. @ At night. 


CamScanner 


£3 Which of the following substances the plant gets rid of it(them) abundantly during daytime » 


a CO, (b) Nitrogenous wastes. 
c) Mineral salts. @H,0 


If you have two equal amounts of water, one of them resulted from the transpiration 


process and the other resulted from the guttation process, how can you differentiate 
between them ? 


(2) By using white anhydrous copper sulphate. 

(b) By using eosin solution. 

(C) Through the precipitate that is resulted from the evaporation. 
(d) Through the water that is produced from the condensation. 


Which of the following graphs expresses the relation between the number of leaves (X) 
and the stomatal transpiration rate (Y) in a plant ? 


(Y) (Y) (Y) (Y) 
— (X) KN VA (X) A. 
© ©) © @ 


Which of the following statements isn’t applied to the excretion process in plant ? 
T (a) Cuticle layer that covers the epidermis doesn’t prevent the transpiration. 
(© The rate of excretion isn’t related to the rate of catabolism. 
(©) Hydathodes are permanently opened all over the year. 
@ The leaf stomata open and close during the day. 


ia ea Rt GRRE AA EE 
39) Which of the following characterizes the guttation water from the transpiration water ? 


o @ Itis free from any substance. (© It exits with large amounts. 


(©) It exits from the stomata in the form of vapour. 


@ The plant doesn’t control its exit. 


i imilarity between the guttation and transpiration 
. following represents a Sim 
Which of the 


1 (6) Time of occurrence. 
>) Products. i 
@ (@ Location. 
>) Function. . — 
m Jlowing processes the plant gets rid of water by two di 
which ° ee jration. (© Respiration and exudation. 
P ation n° et anspiration and guttation. 
2 jratio Oh teas 
(@) Resp” al exudation. 


AA Guttation 
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> Questions on Lesson Three a 


o 
@ In the opposite figure : 
(1) Which of the following disagrees with the precautions 
9 
taken during this experiment ` _ 
twig 


D The plug must be closed tightly. 
Ñ Putting the plant in an open area exposed to light. 
a The density of liquid (X) is lower than the water density. 
@ Cutting the plant under the water surface. öd 
(2) What do you expect for the surface of liquid (X), if the twig is 
replaced by another one with lower number of leaves ? 
@ The liquid level increases by the same rate. 
® The liquid level increases by lower rate. 
© The level of the liquid remains constant without change. 
@ The level of the liquid decreases. 


® The following figures illustrate an experiment “ures illustrate an experiment that was carried out on a plant : 


ror ae! 


At the beginning After 12 hours After another 12 hours 
of the experiment in light at 35°C in light at 20°C 
(1) (2) (3) 


Which of the following choices represents the weights of the plant in the two cases 

no. (2) and (3) respectively ? 

pal 

a) 245 kg / 2.1 kg. ©®25kg/2.5kg. ©2.3kg/2.25kg. @ 2.3 kg / 2.3 kg. 


44 : P 
Ox Which of the following figures represents the diffusion of most of oxygen gas during 
night in a plant leaf ? 


@ ® © @ 
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ra 4 derstand O Apply @ Analyze 
ivati i soil ? 
PO. What is the result of cultivating a plant in a calcareous 
\n increase in the excretion of nitrogenous wastes. 


An increase in the photosynthesis rate. 

An inerease in the rate of leaves falling. (d) An increase in the transpiration rate 

isn’t fi Fom the forms of water loss in the herbaceous Plants » 
(© Lenticular transpiration. 


(@ Guttation. 


£0) A Which of the following isn’t isn 
aÒ Stomatal transpiration. 


©) e . . 
cò Cuticular transpiration. 


<i aani 

47) Æ If four seedlings were put in four glass tubes, each tube contains 200 cm’ of Water, 
the tubes were left for two days in the same environmental conditions as illustrated in th 
following figures, which seedling of them whose leaves were covered by paraffin wax? 


titi 


3% How can the plant face the hot environmental conditions ? 


@ By increasing the respiration process rate. (6) By decreasing in the photosynthesis prov 
(© By stopping the transpiration process. @ By increasing the water absorption rè 


[Second] Miscellaneous Questions 


E) Give reason for : the metabolism of carbohydrates is better than the metabolism of 
proteins in plants. 


2 Explain : the falling of leaves of some plants may be useful in the excretion process: 


3 "The green plants can make benefit from the products of the catabolism process” 
How far is this statement correct ? With explanation. 


@ Explain : : the plant cells adapt to the nature of the metabolic wastes. 


n for : the transpiration process occurs mainly in the plant leaves. 


reaso 
8 Give 
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» Questions on Lesson Three 4 
o 


The excess water takes one pathway to be excreted from the plant". 
"The 


* How far is this statement correct ? With es pianation. 
sees no 
o what is the difference between : the eamapieation in the herbaceous plants and 


————— ae 


° he transpiration in the old woody plants ? 


a branch of the plant is not cut under the water surface in 


ascent of sap ? 


What happens when : 
f proving the role of transpiration in the 


? the experiment O 


Questions that measure a answered in detail 


Choose the correct answer : 


El The opposite figure shows the cycle of 

a biological process that takes place in the plant, 

if you know that each of (W) and (Z) contains 

carbon element in their structure, determine : (W+ (X) (Y) + (Z) 

(1) What are the substances that are produced 
from catabolism ? 

@ (W)and(X). © (X) and (Z). 
© (W) and (Y). @ (Y) and (2). 

(2) What are the substances that come out 
from the leaves stomata through diffusion 
without changing their physical state ? 
W(X)and (W). ®© (Z) and (X). 
© (W)and(Y). @ (Y) and (Z). 


D The follow i 
r ollowing table illustrates some characteristics of four different plants that grow in 
same environmental conditions, which one of the plants loses tho highest amount of water ? 


| n 

Plant t| Nu umber of plant leaves | Average surface aron of Average number erof 
zt __ the leaf (em?) stomata (per mm 

=d 12 42 

h | "E iki Sioa 
ote 

G Pe me 35 o% = 52 

a 36 | yeas 


Bin an experiment to measure the rate of transpiration, four symmetric plant leaves were 
chosen, the upper surface of leaf no. (1), the lower surface of leaf no. (2) and the upper and 
lower surfaces of leaf no. (3) were covered separately with vaseline, while leaf no. (4) was 
left as it is without treating. Which of the following choices represents the rate of water los 
for the previous leaves from the highest loss to the least one after a period of time ? 

(a) (1) ——e» (4) ——» (3) ——» (2). © (1) —> (2) —> (4) —+ (3). 
© (4) —+ (3) —+ (1) —+ (2). @ (4) — (1) —> (2) —+ (3). 


Four plant samples were put in four graduated cylinders 
containing 100 mL of water with a layer of paraffin oil on its 
surface as in the opposite figure, then they were exposed to 
different conditions of humidity and temperature for 48 hours, 
and then the total volume of water in cylinder no. (1), (3) and (4) 
was measured as in the following table : 


Plant sample Humidity Temperature (°C) | Total volume of water (mL) 


© es 
(2) 25 E o O tighten | 
@ | Hih | s | 95 | 
o | m [as so 
Which of the following choices expresses the total volume of water in cylinder no. (2) ? 
@ Lower than 65 mL. (©) Between 65 : 75 mL. 
(©) Between 75 : 95 mL. @ Higher than 95 mL. 


Answer the following questions : 


The opposite graph illustrates the rate of Tans ean 
transpiration in the upper and lower epidermises aaa 
in a plant leaf when exposing it to light, this occurs 

hen the other environmental conditions that may 
w 
iration are fixed. 
affect the rate of transpira , 
t a reason for the difference between 4 
— te in the two surfaces. 
the transpiration r3 
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> Questions on Lesson Three 4 
o 


(9 The opposite figure illustrates an experiment 
to measure the rate of transpiration of 
two plants under the same environmental 


conditions for 24 hours : 


: P Original 

(a) What is the reason for the difference in pst 

the water level in each of the two cylinders ey 

ina 
after finishing the experiment ? volume 
of water 
y is th ired change in the experiment 

ECE Ta ey Pe Cylinder (1) Cylinder (2) 


design for proving that the water loss is 
performed through the plant leaves ? 


(SETS EOF, Dreh OES) ol shal pele! [arl 
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Test on Chapter 


@) Excretion in Living 
4 Organisms 
* 


( hoose the correct answer (1 : 20): 


33 Which of the following excretory products can the body get rid of it/them through 
the two kidneys, lungs and skin ? 
(a) Spices. ®©) Water. ©) Urea. (A) Salts, 


What is the difference between the means of excretion in the herbaceous plants and 
perennial trees ? 


(a) Stomatal transpiration. (6) Cuticular transpiration. 
W) Guttation. 


(©) Lenticular transpiration. 


On examining a urine sample of a person after eating a meal containing a lot of meat 
in the previous day, which of the following will be found in the sample with a large 
percentage ? 


(a) Protein. (b) Amino acids. (c) Urea. (d) Salts. 


From the opposite figure, which of the following 

can cause the changes occurred in the plant after 

several days ? 

(a) The rate of water loss is higher than that of water absorption. 
(b) The nutrients movement from the leaves to the stem. 


After several 
<-> 
(©) The rate of water absorption equals that of water loss. 


@) The rate of water absorption is higher than that of water loss. 


Which of the following isn’t produced due to the presence of a disturbance in the acti" 
of Bowman’s capsule ? 
@ The exit of urine with red colour. 


©) The presence of albumin in urine. 
(©) The presence of white blood corpuscles in urine. 


@ The absence of protein from urine. 
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Which of the following graphs expresses the relationship between the rate of 
transpiration in the leaves and the rate of atmospheric humidity ? 


Transpiration Cae Transpiration Transpiration 
rate vee rate rate 


Humidity Humidity Humidity Humidity 


A 
® 


7 Æ A person whose body contains 5 liters of blood, how many times does the total 
volume of blood pass through his two kidneys in 2 hours ? 
(b) 60 times. © 30 times. a) 15 times. 


@ 75 times. 


r á The rate of fat 
8 | The opposite graph illustrates the rate of fat glands secretion 


glands secretion in four people, which choice 

represents the person whose hair is more exposed 

to splitting ? 

@A (6) B 

©)C D 

© A B C D 


sweat for the same person ? 

(@) The percentage of salts is equal in both of them. 

© The percentage of water is equal in both of them. 

© The percentage of nitrogenous wastes is higher in urine. 
@ The percentage of nitrogenous wastes is higher in sweat. 


rom . . 
4 It contains mineral salts. 
(b) It decreases the body temperature. 


Y It passes through the plasma membranes. 
íd) Its excretion increases with the increase of the surrounding temperature. 


Æ if you know that the main function of loop of Henle is the reabsorption of water again 
from the nephric tubules, in which of the following living organisms do you expect that 


the loop of Henle is absent from the nephron structure ? 


(b) Wild birds. (© Freshwater fish. (d) Lizards. 


G 
a) Desert rats. 


Chapter 


ore m a slim person ? 
-L Which of the following characterizes the thick skin layer of an obese person fro Person ? 


j Its fullness with keratin. (b) The presence of melanin granules, 
i tive tissue, 
| \«) The adherence with the body muscles. (@ It consists of connec 


NN 


E ir you know that the concentration of glucose in the blood plasma is 0.1 g/100cm?, when 
| the selective reabsorption process is completed with an efficiency 100%, which of the 
following choices represents its concentration in the renal filtrate and urine of 
person respectively ? 


@0.1/ Zero. ® Zero /0.1 ©0.1/0.1 


a healthy 


@ Zero / Zero. 


Which of the following isn’t from the benefits of excretion process in human ? 


Maintaining the constancy of the blood structure. 
(©) Maintaining the concentration of water and salts inside the body. 


© Getting rid of the nitrogen gas that enters with the inhaled air. 
@ Getting rid of the metabolic wastes, 


10 nephrons. So, what is 
0 kidneys ? 


© 500 thousands, 


@ One million. 
ETJ Which of the following isn’t co 


Trect about th = 
" © stomatal transpiration and guttation 
processes ? 


@ It’s impossible to occur at the same time, 

(b) They differ in the amount of the lost water. 
(© They differ in the nature of the lost water, 

@ They are from the means of excretion in plant, 


ing table represents the bod , ’ 
17) Which choice in the following ta : p y response on feeling the severe cold 
pa pa t secretion Urine production Blood capillaries in the skin. 
|} — o Increases increases __ Constrict ial 
em | Decreases | ‘Dim 
Increases | a A 
ZO) er Increases Constrict 
at Decreases | Et Constiot 
© | aE Decreases Dilate 
' | en ae -aans 
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n ss CO eS |)Sh(uw 


ee ET. 


£3 Whena Studer: partici 


an increase in his skin 


ee in a running competition for a distance of 800 meters, he observed 
©mperature, which of the following may be the reason for that ? 
eat that js Secreted from the skin. 


@ Increasing the SW 


l ms contains the least Percentage of urea ? 
©) Hepatic vein. ©) Renal artery, (d Hepatic artery 


ee 
~ 


——.. 


(d) Increases / Increases 


Answer the following questions (21 : 23): ents 


ns Port 


The opposite figure illustrates a part from 
the structure of plant leaf : m 
(a) What is the type of transpiration 

that illustrated in the figure ? 
ee ee 
(b) What is the percentage of the . 

lost water from structure (A) with 

respect to the total water content 

that lost from the plant ? 


Give reason for : the trees with falling leaves can do the transpiration Process jn Winter 
aves. 


despite falling of their le a RRR Re at a 
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Sensitivity in Living 
Organisms 
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ee 


Lesson One 


ə Sensation (Sensitivity) is one of the livin 
all living organisms, 


maintain their life, where we find that : 
- Sensitivity in plants : is less obvious. 
- Sensitivity in animals : is more obvious. 


sensitivi 


Ty In pia 


res eS a ae ts inclu les: 
ə Sensitivity in plants includes 


`c phenomenon is obvious through our observation 
e This p 


Response of plant to touch and darkness. 


to Mimosa plant leaflets. 


aij P Pi 
ə The mo! pholo 


- The ! 
- Each 
four 


secondary racn's ares esi Mice 
pe dary rachis carries two rows of leaf lets, 
cones 


primary and secondary rachises and 


sw 


gy of Mimosa plant leaves ; 
are compound and pinnate, 

eaves as a primary rachis which carries 

sv ichises at its end, 


ollen structure called puly 


- Sensitivity in human : reaches the highest degree of efficienc 


Bi on oe CAO. Ue, irritahilits,) 
ensitivity (lı rita bility) 


It is the suitable response of the living organism to the internal 
maintain its life. 


inus, 


g organism characteristics, as it occurs in 
Starting with the unicellular or 


ganisms till reaching human to 


y and accuracy. 


and external stimuli to 


Tropism. 


Response of plant to touch and darkness 


Leaflet base's pulvinus 
Secondary pulvinus 
\ 


\ 


Primary rachis 
Pinnules 
) 

Secondary 
rachis \ 
Leaflet 

$ Primary pulvinus 

— Stem 


p77- 


Mimosa plant ---~~ 
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ee” 


—— leaflets to darkness 


ouch , Response of Mi 
Response of fimosa plant leaflets to t . the leaflets are held in 
-eIn daytime, k ; 
* On touching Mimosa leaflets, they droop | KS hee position (this represents 
as if they wilted. ` awake movement of the plant). 3 
za : downwards 
e Then the other neighbouring leaflets will e At night, the leaflets =a his 
soon follow and droop, till the efféct is ` and fold their upper surtaces f the plant) 
seen in all the leaflets, and the leaf petiole ` represents a sleep movement of the pratt). 
droops at the end. 


e Explanation of Mimosa plant response to touch and darkness : 


ed 
—-—<—— 
—— ae eee 
— ee ee ee 


This response is explained on the basis of filling the cells with water, where 
there are swollen structures (pulvini) at the base of rachises and leaflets of 
Mimosa plant which act as joints in these movements, as follows : 
- The cell walls of the lower half of the pulvinus: 9 --------- 77> rrr rrr r rrr r 
are thinner and more sensitive than those of ——— 
the upper half and they play the main role in 
this movement. ys 
- When the leaflets are touched or in darkness : \ 
* The primary rachises bend downward. 
* The secondary rachises droop. 
* The opposite leaflets fold over each other. 
This is due to the shrinkage of the lower surfaces `~- Leaflets before ___ Leaflets after_- 
of pulvini and increasing the cells permeability, sanani touching 
leading to the water diffusion from them to the neighbouring tissues, but when 
the stimulus is vanished, the cells regain water and the leaflets open once more. 
So, the Mimosa plant leaves can respond to touch and dar = 
in the plant. kness as a type of sensitivity 
Do you know... 7 
$ When exposing the Mimosa plant to touch, chemical substances spread to each pulvi 
"swollen structure" for stimulating the exit of water from it by osmosis shee 
ı Test yourself FRE A E a. 
} Choose the correct answer : —&» 
a) The opposite graph illustrates three different levels of sensitivity 
sensation for three living organisms, which choice 
represents organisms (X), (Y) and (Z) respectively ? 
(a) Gorilla / Sunflower / Octopus. 
| (®© Sunflower / Gorilla / Octopus. 
| ©) Sunflower / Octopus / Gorilla. 
(@) Octopus / Gorilla / Sunflower. 


ADAE ¢ ke pene | 


Chapter 


5 


| i2 In which of the following cases the leaflets of Mimosa plant diverge from each other » 
| @ Touching the cells of the lower half of the leaflets pulvini. 
(b) Touching the cells of the upper half of the leaflets pulvini. 

| (€) The water diffusion into the cells of the lower half of the leaflets pulvini. 

@) The water diffusion out of the cells of the lower half of the leaflets pulvini. 


Tropism 


e Tropism process and subsequent movement represent the most common type of sensation 
in plant. 
Tropism 


It is the curvature of the plant stem or root, when its sides are subjected to the effect of 
one of the factors (stimuli), such as light, humidity and gravity in an unequal form. 


Types of tropism 


e Types of tropism are determined according to the affecting factor, as follows : 


Phototropism Geotropism Hydrotropism 
g 4 
Light Gravity Water 


Phototropism 


Phototropism 
it is the response of the growing plant to an external stimulus which is light, causing 


the curvature of the plant parts towards or away from it. 


© Practical activity 1 To prove 
Procedure | Š = 
a 
(1) Place a straight seedling on a cork disc. 4 Stem 
(2) Put the cork disc with the seedling in a beaker | Cork 


containing water. 
(3) Put the beaker in a closed dark box that has a small 
circular hole in one side to admit the light passage. 


. ht 
towards the lig’ 
Stem moves vay from i 


(4) Leave it for several days. and root moves 4 
| 
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> Lesson One 


Observations : 


(1) The stem’s tip inclines towards the 


hole through which the light enters. 
(2) The root inclines aw 


ay from light. 
Conclusions : 


(1) The stem is positive 


phototropic. 
(2) The root is neg 


ative phototropic. 
Explanation : 
Ri ne 


e The difference in the 


growth of the two sides of the root or ste 
from the light source 


m which are near and away 
is as follows : 
(1) The side of stem which is away from light grows more 


rapidly than the side facing 

light. So, the stem curvature is towards light. 

(2) The side of root which is near to light grows more rapidly than the other side, So, 
the root curvature is away from light. 


——~. (C Experiments to explain phototropism 


) = 
O Experiment $ 


è Boysen Jensen explained this 


phenomenon through his observations 


i 


4 


Plumule — 
and results of the experiments that 


were carried out on the oat (Arvena) 


Cotyledon 
seedling coleoptile, as follows : 


Roots 
(Radicles) 


`- Coleoptile of oat seedling 


ae 


The curvature of the 
seedling will be towards 
the light source. 


=H 


© Oat seedling was 
subjected to light from 
one side. 


The tip of the seedling coleoptile 
has synthesized chemical 
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@ Cut off the coleoptile’s tip | The plant coleoptile loses its |The coleoptile’s tip js 


of oat seedling (1 - 2 mm of ability to bend towards the the source of auxins Which 
cause the tropism. | 


Auxins can diffuse through 
the gelatine and affect 
the growth again. 


The coleoptile restores its 
ability to bend towards 
the light source. 


@ The decapitated tip is 
returned or fixed again 
directly to the coleoptile 


or with gelatine. Gelatine 


=A 


© The tip is separated again | The coleoptile loses its ability | Auxins can’t diffuse through 
from the coleoptile with |to bend again. the mica sheet. 
a mica sheet. 


Explanation A TART, 
The curvature towards light (phototropism) occurs as a result of the presence of E 


unequal concentrations of auxins on the two sides of the coleoptile’s tip of the seedling, 
which causes the unequal growth of the two sides of the part that is exposed to light. 


Auxins 
They are chemical substances that are secreted from the growing tip of the plant and 
affected mainly by the external factors. 


ppp ee we ee oe ee ee 
-_ 


The chemical structure of auxins 


I |] 
i i 
Indole-acetic 
| ies = | has been known, and it was 
rowing 
tip that the most common typ? of 
auxins is indole-acetic acid ve 
: 1 
i n the curvature --..__ ; 
le of auxins in 
a basa gf growing tip of stem 
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) E ie na 
‘Peri l ime nt t2 > Lesson One 
out his 
of Boysen Ments t 
0 
Jensen on ar the results 
’ ows: i 


He 
@ exposed an oat The accumulation of : 


seedling’s eian Auxins move from 

Gamana] pu © 65% of auxins in the agar block that | the side facing light t° 

(fro 7 NE touches the side which is away from | the far (dark) side in 

a 7 one side), light. the two agar blocks » 
nen he cut off the e 35% of auxins in the agar block that | diffusion in uneq®®' 

tip and placed it on touches the side facing light. ratios 

two blocks of agar . 


that were separated 
by a metallic sheet, 
then he measured 

the concentration of 
auxins in each block. 


=A z 
=] — 


The coleoptile’s tip will be curved. 


The curvature of 
the coleoptile’s tip is 
a to the difference 

n the concentration O 
anita in the added tip. 


@ He put this tip on 
a decapitated coleoptile 
which is not subjected 
to the light and waited 

for a while. 


Do you know..- 


LO 

that is extracted from the cell walls of red algae. 
Jatinous substance 
e Agar is a 8° 


General explanation © for the results of gid experiments 
en 


3 S the side facing light | The 
Auxins move fro ar side, leading to the accumulation of auxins on the dark side of 


| | the T00 
of the stem to the 5 side cells more than t produces an opposite effect, where the ` 


elongation is inh 
elongation © _ “ngation is inhibited in the dar 
f the side facing light, therefore the | whi ile the amsaa k side cells, 
, growing, $0, the root e cells continue in 


bends away from light. 
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ins’ effect on each of the root and step, 


Expl i in the aux 
xplanation for the diference L ror the elongation of root cells is Muh ig 


cells. AS a result of the increase in the Urine 


t leads to an opposite effect, i.e. it inhibits 
ion of stem cells. 


The concentration of auxins which is requ! 
than that required for the elongation of stem 
concentration above a certain limit in the roo 
the root cells elongation, whereas it activates the elongat 


eet youneatt $$ 


_ Choose the correct answer : ii 
i By using the following figures, answer the following questions : 


nA AD To 


(2) (6) 
Mi. Pe Coleoptile’s totes tip ool ie tip Growing tip 
coleoptile’s tip isremoved, is covered tip. is removed, is removed 
tip. then the agar by a black then placed and replaced 
disc placed cover. onamica  byadiscof 
between it and shunt. agar. 
the stem. 


(1) What are the stems that grow and directed towards light, if they are exposed to light 
from one side ? 


@ (1) and (2). (®) (2 and (3). ©) (2 and (4). @ 3) and (6). 
(2) What is(are) the stem(s) that is(are) considered a model for the comparison among 
the other growing tips ? 
(a) (1) only. (©) (2) and (6).  ©)(2)and (5).  @ A on. 
(3) What are the stems that grow vertically upward, if they are exposed to light from 
all directions ? 


(a) (1), (2) and (3). (b) (2), (3) and (4). © (3), (4) and (5). @ (4), (5) and (6). 


( The opposite figure shows a part of a plant stem placed in a dark place, Metal 
Be is the expected result when placing it for several days ? - 


ian 


u ohn ar 


l 


CamScanner 


» Lesson One 


GI Geotropism ) 


o It was believed that the root grows downward, in order to avoid light and seek for 
nutrients, but this belief is incorrect, as when you hang a pot with a plant upside down 
for a certain time, the root grows downward (not to the soil), but towards the gf avily, 
while the stem grows upward away from the gravity. 


e Scientists named this phenomenon by geotropism. 


Geotropism 
it is the response of the growing plant parts to an external s 


where they bend towards or away from it. 


timulus which is gravity, 


and stem 


R actical activity 2 To illustrate the effect of gravity on the root 


d eee 


Observations 


din | Plumules grow vertically upward, 
while radicles grow vertically 
downward. 


Some seeds are germinate 
a soil that is moistened with 
water (in a vertical position). 


(1) 


@ One seedling is placed in The plumule’s tip bends upward 
a horizontal position, then | against gravity and the radicle’s tip 
bends downward with gravity. 


left for several days. 


Conclusions 

- Stems are negative geotropic. 

_ Roots are positive geotropic. 
Explanation 


to the difference in the growth of the two sides of the org 
an 


The curvature is due 
sult of the unequal distribution of auxins in the plant 
organ. 


(stem — root), as are 


[General explanation for geotropism _] 
s When the plant grows in its normal vertical position : 


Auring will be equally distributed in the two sides of the coleoptile’ 
oe So, the stem grows vertically upward, while th eee a pe OF bah tot aaa 
<i igen aie e root grows downward 


Auxins accumulate in the lower side of both root 
and stem 
, Where : 


= 
| aa 
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, e grow ' i \ 
1 , So the stem ti i 7 i 
of the upper S de ' ue in growing a 
nd 


curves upward agai A 
gainst ; 

geotropic). gravity (negative ' elongating. So, the root’s tip bends d 

R pa : S downw 

~ , a ee ONEN geotropic). = 

Ò Testyourself o çćČ Y a 

S Choose the correct answer : ee Q 


| Which of th 
e followi : 
| coleoptile’s tip of gen illustrates the distribution of auxins in the decapi 
amarik äre ling that separated then placed hori — | 
separated by a metallic sheet ? | horizontally on two pieces of 


| 


@ add 


Hydrotropism — 


Hydrotropism 
It is the response of the 
plant parts to an external sti i 
bend towards or away from it. EDT eT) eA hao OO 


eS ` a; s e 
ĝ- Practic ty 3E 
; Practical activi To prove the hydrotropism phe 
nomenon 


glass troughs containing tw 
o equal amounts 
of dry 


k 


e Germinate some seeds in two identical 
soil, then follow the following steps : 


ca nennscscbscugecnnsnesessserse"ony 


Water the soil at regular Roots grow straightly 
and vertically 


intervals in the first trough, 
downward. 


and after several days notice 
the seeds growth. 
aie a Moist soil. 
errr atl TOW 
2) Spray water at the sides only nm 
of the second te pe the water that 
r several day* ii is present at 
the sides. 


nee 


See AER EIRENE - Explanation  »------------------7777777777 | 
i ĝ sence | 
@ Roots grow vertically without @ Roots grow curved, due to the poene | 
curvature, due to the equal distribution of water at the trough sides and S 
of water in the soil around the root. absence in the middle of the trough, 


leading to the unequal distribution of 
water around the root. 


(| General explanation for hydrotropism 
The root is positive hydrotropic, as auxins accumulate in the root side that faces water, 


inhibiting its cells elongation, while the cells of the far side continue in their normal growth 
and elongation, leading to the curvature of root towards water. 


F The following table summarizes the types of tropism and their effects on the root 
and stem : 


Its site 


Stem Positive 


Negative No effect 


Root Negative 


. Tropism occurs in the opposite direction of the accumulation of 
1. Positive phototropism for the stem in vertical position. 
2. Negative geotropism for the stem in horizontal position. 


auxins in case of ; 


l 
l 
l 
) 
l 


Nera O ee 
Ç Test yourse lE -—— 
, Study the opposite figure, then semi tems, ~~» 
| nat is found in it. Explain your answer, f (B) 


“Pee eee, 
beter TI TIT II IIT TT TTT TTT TT Ti TTT Tree 
. toe eeeees 
Peeve, 
. 
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dy From the previous, We can peor 
on each of the stem and root in the 


ze the effect of light, gravity and humidity | 


following diagrams _ — 

| Z Activation of the side 
elongation. 

x Inhibition of the side 
elongation. 


~ Direction of the curvature 
Auxins transfer from 


the side facing light to 
the side which is away 
from light, leading to : 


e The elongation of 
the cells of the side 
that is away from light 
more than that of 
the side facing light. 


e . 
e? Auxins 


The effect of gravity on 
the root in horizontal 
position 


Auxins accumulate on | 
the lower side of the 
stem, which leads to: 


Auxins accumulate in 
the lower side of 
the root, leading to : 


pia aaa al dikau * The activation of the 
tie maenhtns the stem towards light, growth and elongation 
lower sida; willie the of the lower side cells 
cells of the upper side by a greater degree 
continue in growing than that of the upper 
and elongation. 


e The curvature of the 
root’s tip downward 
with gravity. 


side cells. 
¢ The curvature 
of the stem’s tip 
upwards against 
gravity. 


The accumulation of auxin 


The accumulation of auxins 
in the side facing water, 


which leads to : in the dark side of the 
e The inhibition of the which leads to : | 
elongation and growth of the * The inhibition of the je 
cells of this side, while >R elongation and oor “i 
wth and elongation of Cells of this side, w^ 
IIs of the other side continue. growth of the cells of the å 
po of the root illuminated side cont" 


@ The curvature 


* The curvature of the ™ 


away from light. 
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Chapter 
Sensation in Plant 


Questions on Lesson One 
Í i} Zeina ta) 
ae aghd 7 

Indearstand CD ajy af Ce? | 

-y 


The questions signed by SE are answered in detai, © 


| First | Multiple Choice Questions interactive | 


Which of the following isn’t necessarily related to sensation ? 
* (D Response. (b) Stimulus. (©) Receiving. (d) Movement. 


paring to that in 


A Which of the following characterizes the sensation in bean plant com 


è the spider ? 
® It is less obvious. (©) It is more obvious. 
© It occurs without the action of hormones. 
@ It reaches the highest degree of efficiency and accuracy. 


E Which of the following statements agrees with the sensation process in the plant ? 
® © The sensation in plant is restricted on some species, such as Mimosa plant. 
The sensation in plant decreases, when the plant structure becomes complicated. 
© The sensation in plant depends on external and internal factors. 
T The plant life doesn’t depend on the sensation process. 


What happens to the cells of the lower surface of pulvini at the base of the pinnate leaves 


* of Mimosa plant, once shining the daylight ? 
T The water permeability to inside them decreases. 
F) The salts permeability to outside them increases. 
© The water permeability to inside them increases. 
T The salts permeability to inside them increases. 


SS 
Which of the following structures are found in Mimosa plant and similar to the action of 
joints in human ? 
a) Leaflets. 
© The secondary rachises. 


The following figures represent a kind of plants that i 

$ a KIN s that is characteri 

a structures that help them in being attached to the emne by the presence of 
or normal growth, What is the factor which stimulates the t å i 'ch are called tendrils 
around the supports ? endrils of this plant to wrap 


(b) The primary rachises. 
(@) Pulvini. 


Tendril 
ae 


— 


@) Gravi 
Tavity, (b) Light, 6 . 
Ouch, 


@ Water. 
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, ing in some plants a 
What is the biological process that expresses the flowers blooming i p 
daytime and their closure at night ? 


. 7\ j : 
(@) Respiration (6) Excretion. (©) Photosynthesis. @ Sensation 


If the primary pulvinus in a leaf of Mimosa plant shrinks, what is the number of leaflets 
* rows that will bend downward ? 


@) 4 rows. (© 8 rows. © 16 rows. © 32 rows, 
O Which of the following parts in Mimosa plant doesn’t/don’t respond to sensation ? 
* @ Leaflets ® Pulvini. 
© Stem. 


@ Secondary rachises. 

M From the Opposite graph, which of the 
i following figures represents the response of 
the plant leaves within (Y — Z) time period ? 


‘ee | 


Which of the following statements isn’t applied to auxins ? 
m ted by the environmental factors. 
° @ They are greatly affec i 
't penetrate through the agar pieces. 
6) They can d by the human to increase the rate of the plant growth. 
© They are ei i substances that are secreted by the plant buds. 
mı 
@ They are che 


following pa increases in the root cells, this leads to the activation of 
tration 1 


The water concentration in 
the lower part of pulvini cells 


Time 


—* 
7” 


Which of the 
© />) When their concen 


this leads to stopp; : 
ion. in the stem cells, PPing their 
their elongation es in th 


. li in all conditions. 
D ; timuli in a tion of the seedling. 
| t in the horizontal POS 
>) They a upto 


i 
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13 e msg ` is correct ? 
ins in the cells always leads to their elongation. 
(b) The decrease of auxins from the cells always inhibits their growth. 
(©) The auxins are not related to the growth of cells. 
@) The effect of auxins on the growth differs, according to the site of their presence. 


14) When carrying out an experiment to verify the phototropism, Y > _ 
a plant stem was exposed to light from one side only, which of =: 
the illustrated regions in the opposite figure has the highest rate | L 
of growth ? 

@X ®Y ©Z @L 
The opposite figure illustrates an experiment Growing tip covered 
* that is used to prove the effect of light on a sini ET 
the growth of three plant seedlings, which of Paper Light 
the following figures illustrates the probable _ 
result of the response of seedlings after =a 
several days ? 


We HE M 


16 Which of the following illustrates the effect of high concentration of auxins ? 


@ Increase in the elong 
5) Increase in the elongation of root and stem cells. 


© Decrease in the elongation of stem cells, 
@ Inhibition of the elongation of root cells, 


ation of root cells. 


A student put a curved plant l 4 pot, then the pot js subjected 
to light as shown in the opposite figure, Which of 
observations describes the plant direction within 
(a) It grows in the direction of light directly 

(}) Its growth continues away from light 

© It grows vertically, then in the direc 
@ It continues growing upwary 


the following _ 
Severa] day s? 


tion of light 
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A plant is put inside a beaker containing water, then it is exposed to light from one side 


for several days. Which graph represents the growth of the cells of the part that faces 
the light in the root of this plant ? 


Rate of Rate of Rate of Rate of 
cells growth cells growth cells growth cells growth 
(\ Time A Time Time UY Time 
® ® © © 
EO Which of the following represents the effect of auxins 
a à g . h Growth rate of the 
concentration on point (A) in the opposite graph ? plant cells 
(a) It inhibits the stem growth. 
@® It activates the stem growth. Pas 
© It inhibits the root growth. Amie 
@ It activates the root growth. 

20 The opposite figure represents a plant stem whose tip is i Glass 
covered by a glass cover, what would happen to it after aiin 
several days ? 

@ Its growth stops. 


(Ð It grows vertically upward without any curvature. 
© It bends towards the light direction. 
@ It bends opposite to the light direction. 


Which of the following is correct for each of the phototropism in a vertical position and 
è geotropism in a horizontal position for the root ? 


@) Auxins act in the same direction of the stimulus. 
(b) Auxins get away from the stimulus. 

(© The excess auxins inhibit the growth of cells. 
@ The excess auxins stimulate the growth of cells. 


The opposite figure illustrates a coleoptile’s tip of a plant 
hanged in a horizontal position inside a box, from which 


(1) 
following openings can the coleoptile’s tip of the | | 
of the d to light, as it doesn’t interfere with its i =a a 
stem be expose > — ( 
negative & © (2). | a 


W. @). 
©) 3) 
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fÆ) Which of the following statements isn’t correct ? 
* 2 Humidity affects the auxins that control the growth of root. 


F Humidity doesn’t affect the auxins that control the growth of stem. 
© Gravity affects the auxins that control the growth of stem. 
@ Light doesn’t affect the auxins that control the growth of stem. 


Which of the following statements isn’t correct ? 

T @ The stem is positive phototropic and negative geotropic. 
® The stem is negative geotropic and positive hydrotropic. 
© The root is negative phototropic and positive hydrotropic. 
@ The root is positive geotropic and positive hydrotropic. 


Æ Study the opposite figure that illustrates a part 
© of Mimosa plant, what is the number of regions that 


move in darkness in the shown part ? 


@1 ®3 
©6 @9 
eas 
> : Gelatine Gelatine free 
3% From the opposite figure, what do you expect to containing auxins of auxins 


° happen in each of the two figures no. (1) and (2) ? 
@ Seedling no. (1) bends towards the left side, while 


seedling no. (2) doesn’t bend. 
® Seedling no. (2) bends towards the left side, while 


D 
seedling no. (1) doesn’t bend. (D 2) 

©) The two seedlings bend towards the left side. Seedlings without their 

T) The growth of the two seedlings stops in the two cases. growing tip 


is exposed to light from one side for a period of time, which 
th of the cells that are away from light in the stem of this plant ? 


Rate of Rate of 
Bp cells growth cells growth 


ane 
\/ | Ms Auains K — | /\ Auxins 


Æ A growing plant stem 
7 graph represents the grow 


conc. 


Auxins 

conc. 
7 wing figures represents the accurate distribution of auxins in the tip 
E) Æ Which of the following d to light from the right side ? 


A . 4 . 
of oat seedling coleoptile that is expose 


i & & 


fay 
w) 


i 5 @ Understand O Apply @ Analyze 


. . + . . ad 
5) Æ The opposite figure represents ä plant seedling In a pot that was place 
. s . ac A PECAR « À l 
> on one of its sides, which of the following figures expresses what wil 
happen for the seedling after several days ? 


sp S 


@) 


O 
3% In which of the following cases the tropism occurs in the opposite direction of auxins 
accumulation ? 


(a) Stem in a horizontal position and another one in a vertical posit 


ion exposed to light 
from one side. 


(® Root in a horizontal position and another one in a vertical position exposed to water 
from one side. 


© Stem and root in a vertical position that are exposed to light from one side. 
@ Stem and root in a horizontal position. 


a X Which of the following cells the speed of their division increases, due to 
the accumulation of auxins in them ? 


(@) The side of stem facing light. (b) The side of root facing water. 
(©) The upper side of root in a horizontal position. 
(d) The lower side of stem in a horizontal position. 


| Second Miscellaneous Questions 


E The two opposite figures illustrate two cases 
of Mimosa plant : 


© (a) What does each of (A) and (B) represent ? ò) 
e (b) What is the difference between the cells of 
part no. (1) and the cells of part no. (2) ? YP 
e (c) Is there a difference between the cells of part a) 
no. (2) and the cells of part no. (3) ? (A) @) 


Explain your answer. 


ə (d)In which case (A) or (B) does the efficiency of the plant to perform photosynthesis 


process increase ? Explain your answer. 
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>» Questions on Lesson One 4 
9 


2 What happens in case of : the absence of pulvini from the leaflets of Mimosa plant ? 


3) Explain : the movement of Mimosa plant depends on external and internal factors. 
o 


In the two opposite figures : 
> f Light 
(a) What is the name of the phenomenon that = 
takes place in experiment no. (1) ? 


(b) Explain the results of the two experiments 


no. (1) and (2). Experiment (1) Experiment (2) 
In front of you, a group of exper iments Mica sheet Black cover Black cover 
that are carried out to study the effect of A ia Light 
the exposure to light from one side only, on 
the growth of coleoptiles of oat plant seedlings : 
ai i iii i 


(a) What is the expected result for each experiment ? 
(b) Explain your answer for the results of experiments no. (1) and (2) only. 


Í- 
"The positive tropism of the root is associated with the increase in auxins percentage in 
; . . . . 
the side facing the stimulus, according to its type". How far is this statement correct ? 


ith explanation. 
o Compare between : hydrotropism and phototropism. 
J 


nee NE 
Explain : the effect of auxins is different, according to their site of presence in the plant. 


cc a 
Q Explain : the substances that were used by the scientists to explain the role of auxins in 


the plant are various. 


his 
Q The opposite figure represents the changes that occur to Growth 
the cells of the two sides of a growing tip in the parts of _ 
4 plant that irrigated from one side : 
(a) What does part (A) refer to ? 
(b) What is the reason for no change in part (B)? 
P 
(A) (B) in 
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Questions that measure hi 


Choose the correct answer : 


E In the following figures, the red dots express auxins, which figure YS 
expresses a longitudinal section of the coleoptile’s tip that illustrated 
in the opposite figure after a period of time ? 


In an experiment to prove the auxins role in the plant growth, indole-acetic acid is added 
gradually to a soil that contains a bean plant seedling, which of the following graphs 
represents the effect of increasing the auxins concentration on the growth of the growing 
tip’s cells for each of the stem and root of this seedling ? 


Stem 


Growth Growth Growth Growth 
rate fate fate 


= = ~ Rool 


The direction 
of rotation 
Plumule 

of seedling 


The opposite figure represents a plant seedling fixed on 
a surface rotating horizontally and exposed to light from Light = 
one side only, the seedling has been rotated for two days, 
then left fixed for another two days. Which of 
the following figures illustrates what would happen 
to the plumule of seedling after four days ? 


E. 


©) 
© 
© 


(b) 
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The opposite figure illustrates an experiment that 
carried out to verify the response of a plant stem 
to gravity, which of the following figures shows 


the control sample for this experiment ? 


Light 


H 


@) 


The opposite figure illustrates a g 
t with a radicle in a horizontal position, 
rtically 


rowing seed of 


bean plan 
where it was placed on a disc rotating ve 
around itself in a slow manner for three days. 

which of the following figures illustrates the shape 


of the radicle after three days ? 


1 


Ø From the opposite figure : 

(1) Which of the following side 
cells are elongated ? 
@ (X) and (Y). 

(6) (X) and (L). 
© (X) and (2). 
@ (Y) and (Z). 

(2) Which of the following 
cells are inhibited ? 
® (X) and (Y). 
© (X) and (Z). 


s whose 


sides whose 


® (X) and (L), 
@) (Y) and (Z). 


After several 


days in darkness 


a, 
gy, 


In darkness 


(d) 


A disc 
rotating 
slowly Radicle 


Electric 
motor 


@ 


Agar contains auxins 
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ated auxins hos ame effect 
In which cells of the following parts do the accumulated ia A a 
; H am i a’ 
ding to the phototropism of a plant in a vertical position at 0 
according ‘ 
a plant in a horizontal position ? aiias m 
(a) The side of stem that is away from light and the lower surtace Of stem in a horizonta 
a) Í ' S 
position. 7 | 
i i i > ace tem in a horizontal positi 
(b) The side of stem facing light and the upper surtace of ste position, 
i H 10 . . ` ac 0 r wit ‘ i 4 
(c) The side of stem that is away from light and the upper surface of root in a horizontal 


position, 


(d) The side of stem that is away from light and the lower surface of root in a horizontal 
position. 


E In which of the following cases auxins inhibit the elongation of cells that ure away from 
the stimulus ? 


(a) The phototropism of root. 
(b) The hydrotropism of root. 
(c) The geotropism of stem in the horizont 


al position, 
(d) The geotropism of root in the 


Vertical position. 
Answer the following question : 


The opposite graph represents the 


‘ Rate of 
relationship between the concentration growth 


of auxins that is required for the growth 
of stem and root and the rate of growth. 
Through your study, determine which 
curve represents the root and which one 
represents the stem. Giving reason, 


Activation 
of elongation 


Inhibition 
of elongation 


S] CamScanner 


||| 
Ls li l ae -= 
pe YOU think J 


ation in Mar 


Chapter 


Lesson Two 


| Nervous system 
| 
rates with the endocrine system to : 


è The nervous system coopt | | 
s of the human body systems and coordinate their 


- Control all the functions and activitie 
actions accurately. 


~ Receive the information ofe 
ive the proper response to them. 


ither external or internal stimuli through the receptor 


systems, then g 
This is for : 
* Keeping the human b 


and internal environments. 
vironme 


ody ina continuous and direct communication with its external 


* Keeping the internal en nt of the body ideal, constant and balanced (homeostasis), 
eeping the ¢ 

*The nervous system reaches the highest degree of development in vertebrates, 

especially in man. . 

The nervous system Is 


p” 


o divided into : @ 
A G p rini 
- Central ? P © NANEN > Í " er Ip heral ẹ 
nervous system l nervous System ` 
(CNS) (PNS) ; 
( Autonomie nervous system ) i 4 
——f includes 
r divided into i 
Sympathetic p R 
nervous system arasy Mpathetic 
Nervous System 
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| ae 
6—7 
O; Test gta 


correct answer + — , 
| adi a following body systems can control the dig a 
bon Nervous sys ; 

| @ Muscular system only. 6) 


(@ Nervous system and endocrine system. 


—— aa 


| © Endocrine system only. 


all 


i i first stud 
e Before studying the structure of nervous system In detail, we should fi y 


2 " 
the building unit of the nervous system which 1s "the nerve cell”. 


B Nerve cell (Neuron) 


e Nerve cell is small in size like the other cells and can’t be recognized by the naked eye. 


o— Nerve cell consists of e 


Nerve cell processes 


I Nerve cell body a. 


e Nerve cell body contains : 


Nerve cell body 


- Rounded nucleus. 


- Cytoplasm surrounds the nucleus and known 


as neuroplasm which contains : 


« All cell organelles, such as mitochondria Nissl’s granules 


and Golgi bodies, except the centrosome Schwann cell 


or centrioles. So, neurons can’t divide. 


Myelin sheath 
e Minute filaments called neurofilaments. 


+ Minute granules called Nissl’s granules, Ranvier’s node 


Nissl’s granules 

They are minute granules that are unique for 
(found in) nerve cells only and considered to 
be the stored food for the nerve cell which is 
umed during its activity. 


Terminal 


cons 


| 
' 
I 
I 
| 
| 
i 
| 
I 
' 
| 
| 
[j 
l] 
I 
| 
1 
' 
1 
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1 
I 
j 
i} 
I 
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' 
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| 
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I 
1 
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' 
1 
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1 
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TA” i i 
`--- Nerve cell (Neuron) ~multiP? 
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—— > Lesson Two 


2 Nerve cell, Processes 
ə There are two types of them j 


er ee 

A| Dendrites | 
s Many short processes arise from 

that receives the nerve impulses, 


in the nerye cell, which are: 


them enter through the cell body. 


=| Axon (Nerve fiber) 


o It is a long cytoplasmic extension of the cell body which may reach more than | meter 
in length. 


e It ends with a group of branches called "terminal arborizations". 
s It is surrounded by two sheaths, which are : 
- A white lipid substance called "Myelin" which is present in some nerve cells and secreted 


by special cells called "Schwann cells”. 
- It is not surrounding the axon continuously, but it is interrupted at certain points by 


a number of nodes called "Ranvier s nodes”. 


2 Neurolemma 


- A thin layer that covers the myelin sheath from outside. 


Do you know... 2? — 


Cytoplasm of 
Schwann cell 


Nucleus of 
Schwann cell 
*These figures show how Schwann cells form the myelin sul 

0n, Where the Schwann cell wrapped around the neuron’s axon 
axon is surrounded by several layers of lipid myelin subs State veral times unti] 
ell cytoplasm and its nucleus are limited at its tip, Presence of 


s 
tance ie the Neuron’s 
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——— eet) 

| Function of the axon _ p 

It transfers the nerve impulses from the | ; 
the nerve cell to the synapse, and it was 


that the myelinated axons (covered by the myelin 
sheath) transfer these nerve impulses much more 
rapidly than the non-myelinated nerve fibers 
(axons), this is because the myelin sheath 1s 
considered an insulating material, that makes the 
verve impulse move through Ranviet’s nodes only. S-------------======77=77==7 


ee, S 


ante E 
The nerve impulse is always propagating and conducting in one direction only, as the | 
nerve impulses enter the nerve cell body through the dendrites, then to the axon, while the 


@ Test yourself—— —$________ Crm 
E Choose the correct answer : a. 
Which of the following is correct about the nerve cell ? 
It contains centrosome. 


It has the abili sa 
© It contains nucleus. © e ability to divide. 


(@) It doesn’t contain mi i 
tochondria 
EJ What happens if : a . r” l 
ofiii person suffers from an immune disease that c ‘ 
yelin sheath of the nerve cells ? Explain your auses the destruction 
answer, 


CO CMS OOOO OEOOSOHO OOOO OCC OED ESOL EL ECCCOEE Eee ow 
te teeeee ece 
wee 
teste enee 
wee 
aT TTT TP .... 
t.sssss ETTET s.ssssre 
eee . 
.ssssss 


EEEEEETTEEETETETEETTEEEEETEEPPPPPPERTETTTETTTE TEE 
ORR eee eens 
..ssss 
ETTET 
tee 
teeee 
wee eee 
Pee eweas aver 
eee ..:. 
LETTTTTTTTTTTS eee 
. 
eee 


fl types of nerve cells 


è According to the function, nerve cells are classified int 
m o 
er, three main types, which arè: 
G Transmit the nerve impulses fi eee 
SONY INS the central nervou oo recepto iia 
>» pP t » 0 S8 ste ro 
, ystem, rgans to 
‘ . 
Transmit the nerve impulses from the 


central nervous 


@ Motor neurons : 
i system t0 


the effector (responding) organs, such as 
. : , ` Muscles and glands. 
smsnvpscssaronnsessonnsorssanrsenste? sonenrena ou : . . : . 
Connector Connect the sensory neurons with the motor neuron 
s (act as 


© (intermediate) neurons 4 link between them). 
"interneurons": ooo 
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Connector 
neuron 


Sensory 
neuron 


Spinal cord 
(A part of the 
central nervous 
system) 


i 
| 

l 

' 

‘ 

i 

L 
i 
i 
[j 
! 
! 
[j 
' 
I 
| 
! 
| 
I 
j 
I 
' 
I 
I 


a a a ra a Types of nerve cells -------------------------~ 


‘festyourself == — ž ž ž ě  ě æ 


Choose the correct answer : 
Which of the following choices represents the connection between the nerve cells’ parts in 
the central nervous system ? 


«In addition to the nerve cell’s bodies and their processes, there is another type of cells in 

the nervous tissue which is known as "neuroglia" . 
[Neuroglia (Glial cells) | 

$ A type of cells that are found among the components of nervous tissue which 
are characterized by their ability to divide. 

*The main functions of neuroglia : 
(1) Support the neurons, where they act as a connective tissue (Supportive). 
@ Act as insulators among the neurons (Insulator), 
@ Nourish the neurons (Nutritive). 


Have a role in repairing the injured parts of some neurons (C 
they can divide). ompensator, because 


Connect the nerve fibers (axons with su 
roundi 
bundle which form the nerve (Connective) hi sheaths) together to fo 
. rm the n 
Crve 


E LET T TNE 
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= ______———— Some forms of neuroglia (glial cells) 


Neuroglia 
(Glial cell) 
Neuroglia 


~ (Glial cell) 


saree eben E E a “ 


<.. 


Ç Test yourself Q 


Choose the correct answer : 


| Schwann cells are considered a special type of neuroglia and contribute in the speed of 
| the nerve impulse transmission, what is the property that characterizes these cells ? 
| (a) They have the ability to divide. 


| (c) They nourish the nerve cells. 


fnere ) 


e Nerve consists of : 
- A group of nerve bundles : 


Each nerve bundle is formed of a group of nerve 
fibers (axons with surrounding sheaths) and 
connected by supporting neuroglia (glial cells). 


(b) They act as a connective tissue. 
(@ They form the myelin substance. 


Axon (Nerve fiber) — ! 


Myelin sheath —f 


[j 
I 
' 
[j 
|] 
' 
[j 
I 
À 
i Bundle sheath 
- Bundle sheath : 
It is a connective tissue that surrounds each nerve ! Blood vessels 
' 
bundle. Bundles of 
- Nerve sheath (Epineurium) : | nerve fibers Y i 
It is a connective tissue that surrounds the whole H i i 
i ı Epineurium » 
nerve (groups of nerve bundles) and contains i i 
blood vessels. eee 22- Nerve structure -------- 
. Nerve 
i Nerve : consists of 


b Nerve fibers 
: ; each bundle consists of t J 
3 bundles l ‘y (Axons + Sheaths) 


Ç Test amet = en 
Choose the correct answer : Keon 
> Which of the following statements isn’t correct about the nerve bundle ? 
@ The nerve cells’ axons participate in its formation, 
nO) It is surrounded by the same type of tissue that surrounds the nerve, 
tiss 


© Its diameter is greater than that of epineurium. 
5 
(d) Its length may reach one meter, _ 


= J 
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Chapter Sensation in Man 
Questions on Lesson Two (Nervous Tissue) 


The questions signed by SE are answered in detail. | @ Understand ns OApply __@Analyze 


First | Multiple Choice Questions Interactive test 


F When a person exerts a muscular effort, the heartbeats rate, respiration rate and sweat 
o . . . ° . 

secretion increase. Which of the following systems regulates the actions among 

the previous organs in the human body ? 


(a) Circulatory. (b) Nervous. ©) Excretory. (Respiration. 
Which of the following is considered the functional unit of the nervous system ? 
6 

(a) Nerve cell. (b) Glial cell. 

(©) Schwann cell. (d) Nerve. 


Which of the following statements is correct ? 
° @ The nerve cell is surrounded by one Schwann cell. 
(b) Schwann cell is surrounded by one nerve cell. 
(© The nerve cell is surrounded by more than one Schwann cell. 
@ Schwann cell is surrounded by more than one nerve cell. 


Which of the following their presence is associated with receiving the nerve impulses in 


i) 
the nerve cell ? 
(a) The cell body and terminal arborizations. (6) The dendrites and terminal arborizations. 


(©) The cell body and dendrites. @ The cell axon and terminal arborizations. 


During the dissection of a human body, a structure in the nervous system whose length is 
° more than 95 cm was found, which of the following may represent this extension ? 


(a) A nerve cell body. © An axon of nerve cell. 
©)A glial cell @ A dendrite of nerve cell. 


ee eee 
B Which of the following is correct about the nerve cells characteristics ? 
(a) They can divide. l EP 
® They contain Nissl’s granules during iii 
© They always contain Ranvier’s nodes. | 
@ Some of them can compensate the cut parts from their axons. 


In the following figure, what is the direction of the nerve impulse transmission ? 


@) From (X) to (Y), then to (Z). 


D) From (Z) to (Y), then to (X). 
©) From (Y) to (Z), and from (Y) to (X). 
@ \ From (Z) to (Y) and from (X) to (Y). (X) (Y) 
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"A Some parts ¢ pae 
B p of the nervous system are characterized by having white colour. which of the 


following c 

g components of the neuron whose presence is limited only in the white coloured 
regions ? 

(a) Neuroplasm. 


(5) Schwann cells. 
(c) Dendrites. 


@) Niss!’s granules. 


OOOO a 


9) Which of the following is correct about the nerve cell ? 

(a) The dendrites are different from the terminal arborizations of the nerve cell. 
(B) The myelin sheath consists of nerve cells. 
(©) The nerve cell nuclues can divide. 


(d) The transmission of the nerve impulse takes place through the myelin sheath. 
A Al 


The opposite figures illustrate three nerve cells 
having the same length of axon, which of í ay 
the following choices represents the arrangement 
of these cells from the slower to the faster in 
transmitting the nerve impulse ? 
(a) (2), (3) then (1). 
®© (1), (2) then (3). 
(©) (3), (1) then (2). 
@ (2), (1) then (3). 
(1) (2) (3) 


i 
E What are the cells that transmit the nerve impulse from the peripheral nervous system to 
o 
the central nervous system ? 


(a) Sensory neurons. (6) Motor neurons. (c) Connector neurons. @ Neuroglia. 


ea a 
Which of the following can the sensory neurons link between them ? 
e ê : 
(a) The brain with muscles. (b) The sense organs with muscles. 


(©) A sense organ with another sense organ. (d) The sense organs with brain. 


N Gan 
Which of the following represents the route of transmitting the nerve impulse from 3 nerve 
H cell to another one ? 

(a) Dendrites — Terminal arborizations. 


(b) Dendrites > Dendrites. 


© Terminal arborizations ——* Terminal arborizations. 
(C, 


rminal ar borizations ——* Dendrites. 


@ Te 
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> Questions on Lesson fwo ^à 
GA 


e . arieg 9 
What is the role of neuroglia which are found between the nerve cells and blood capillaries 4 


i (a) Supporting. (h) Nutrition. © Compensation. d Connection, 


Which of the following is correct about neuroglia ? 
| (a) They represent a type of nerve cells. 
(b) They transmit the nerve impulse, 
(©) They are considered from the components of Nervous tissue. 
(@) They have no ability to divide, 


eee: 


16 Study the opposite figure, then deduce : 

| (1) Which of the following cells links 
between the cells of this tissue ? 
@) (1). 
(b) (2), 
© (3), 
DA. 

(2) Which of the following cells nourishes 

the cells of this tissue ? 


Blood vessel 


@) (4). 
Which of the following are nourishing the nery 
@) Nissl’s granules and neurolemma, 


Nissl’s granules and neuroglia. 


e cells ? 

© Neuroglia and mitochondria. 
@ Mitochondria and neurolemma. 
Q What does the nerve represent ? 


A dendrite of a neuron. (©) Uncoated cylindrical axons. 


OA Soup of coated nerve fibers, @A group of nerve cell bodies. 


Q * Which of the following structures its absen 
“creases the Speed of the nerve impulse 


fansmission through the opposite nerve cell ? 


W), 


ce 


t 


v (3), 
d (4). 


á 


5 © Understand OApply @ Analyze 


Chapter 


3% Which of the following do you expect to be absent after the neuron exerts a high 
o 
activity ? 


(a) Neuroplasm. © Mitochondria. 
(c) Nissl’s granules. d) Golgi bodies. 


Æ What is the part of the nerve cell which transmits the nerve impulse away from the cel} 
body ? 
(a) Schwann cell. ©) Dendrite. 
© Terminal arborization. (@ Synaptic knob. 


22h Multiple sclerosis is an autoimmune disease that affects the nervous system, whereas 
° the immune system destroys Schwann cells, what does this disease cause ? 
(a) An increase in the speed of the nerve impulse transmission. 
©) The stopping of the nerve impulse transmission. 
© Non-division of the nerve cells. 


@ A decrease in the speed of the nerve impulse transmission. 


Second] Miscellaneous Questions 


E In the opposite figure : 
| (a) What is the function of the two structures 

no. (3) and (4) ? 

(b) What are the cellular organelles that are not 
present in structure no. (1)? 

(c) What is the difference between the two 
structures no. (2) and (5)? 

(d) Determine the direction of the nerve 
impulse transmission in structure no. (6). 


Giving reason. 
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>» Questions on Lesson Two 2 
o 


What is the relation between : Schwann cells and the speed of the nerve impulse 
transmission ? 


3) Compare between : Sensory neurons and motor neurons. 


an 
n i à 
The different types of nerve cells transmit 


different types of nerve impulses". 
How far is this state 


ment correct ? With explanation. 


tissue ? 


m 


Give reason for : on the Occurrence of an injury in the nervous centres, the wound can be 


healed, although the neurons are unable to divide. 


Compare between : nerve cells and neuroglia, "according to : function — division". 
ê 


8) Explain ; the role of each of the connector neuron and glial cell is different in performing 
© 


the function of connection. 


Questions that measure hi 


Choose the correct answer : 


@ From the following figure, if a cut is occurred to the axon of a nerve cell at the arrow 


Position, what do you expect to happen ? 


jl | 


) The nerve cell will die. 
» Parts (A) and (B) will be 


'egenerated separately to produce emer i) 


—) 


two new nerve cells. 
©) Pant (A) will degenerate, and it will be regenerated by part (B). 
Part (B) will degenerate, and it will be regenerated by part (A). 


E) 
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F The opposite g 
impulse transm 
cells that were exposed to the 

concluded ? 

linated axon, an 


e nerve 


nerve 


to stimulus 


; the speed of th 
raph illustrates the speed ol — 
ission through (We 
game stimulus, 


axons of two 
which ol 


the following can be 
a) Curve (A) represents a mye d curve (B) 
d axon. 


d axon, and curve (A) Stimulation 


represents a non-myelinate 
(h) Curve (B) represents a myelinate 
represents a non-myelinated axon. 
(©) Curve (A) represents an axon of sensory neuron, and curve (B) represents 
an axon of motor neuron. 
\ ` ` acente ¢ ‘ y 
(d) Curve (B) represents an axon of sensory neuron, and curve (A) represents 


an axon of motor neuron. 


3 If tl iamete | y 
3| ne diameter of the membrane of nerve bundl - X i i 
is 7 ve Ti medias eC () ) ina region in the bod equal S 
r SNC h Y Jin ano he au N j nm 
(a) The nerve axons i 
ns in (X) are coated by myelin subs 
e Stance, 


b) The nerve a i 
a xons in (Y) are coated by myelin sub 
£) sence of : ee 
robin the connective tissue from th wages 
sence of more glial cells in (Y) € nerve sheath ( X) 


: Biolo gy 


5 
ie 
el 
y. 


P ¥ p Š 
A 


do yoy think 


the nerye 
are iiia 
inside the body D 


Chapter 


osu 


meson Three KS 
Nerve impulse eed 
a | 


Nerve impulse 
{ through the nerves from the sense organs (receptors) to 


itis the message that is transmittec 
the central nervous system (brain and spinal cord), and from it to the effector (responding) 


organs (muscles and glands). 


(] Nature of the nerve impulse | 
phenomenon with chemical 


s The nature of the nerve impulse transmission is an electrical 
nature (electrochemical phenomenon), to understand the nature of the nerve impulse 


and its transmission in the nerve fiber, we have to study the nerve cell and the changes that 


occur to it during the following four states : 


The nerve cell at rest. 


e.... 
The changes that occur when stimulating 
the nerve cell. 

The propagation of the nerve impulse 
through nerve fibers. 

Cs The return of nerve cell to its original state. 


ETES sigs: [trig e E ai 
= | 


sel]. it was found that 
Nerve cell at rest, 1 and outside the ne ns i 
centration inside a ation of thes 
On studying the tons One®" | distribution an 
s i in the dis 


ide the cell is about 10 : 15 times higher 
+ » 

i Na’) outs! 

The concentration of sodium 


sae the cell. ‘cei 
than their concentration inside x) inside the cell is about 30 times higher than 
is ( : 


i F aro e 
there is a clear difference 


i wads ior 
m The concentration ol i] was ium ; i h i il. 
r meent ation i the exter nal fluid h 1 surrounds the ce 
ther ce ‘ n 


b igher than their concentration 
i f negative ions inside the cell 1S much hig | charged protein 
soncentration © j tive 
= ne the presence of chloride ions (CI ) and nega y 
outside, due to the pres 


X 
CCU. 


tik i i | 
The nt of negative ions that are present inside the nerve cell is equivalent to al | 
- The amou : i art 
i ions and exceeds them. So, the inner surface of the cell is negatively char; 
posuti ` . 


The amount of positive ions that are present outside the nerve cell is equivalent to all 
negative ions and exceeds them. So, the outer surface of the cell is positively charged. 


+ The unequal distribution of ions outside and 


i | Outsidethecell ++ 4444444404 
inside the nerve cell results in the presence of i Inside the cell 

! 
an electrical potential difference that is called i 
I 
r \ 


+e+eteteeeeertt 


‘val and equals (~70 millivolt (mV)), ‘___ The nerve fiber membrane 
resulting in the "polarization state", at polarization state 
Polarization 


Itis the nerve cell state at 


rest, when its o 
Surface is negatively charged, — 


© reasons for the ocCurren 


The unequal selective 
The nerve cell me 


urface is positively charged and its in? 
s Th 

o ce of polarization s 
Permeabjlj 
mbrane en 
ions (K*) (which diffuse f rest is 40 times 


4 apn 9 Outs} : 
tons (Na") (which diffuse from Outsid ae 


ge n ° 1 
F etoj S permeability to sodiun 
Phis results in the accumulation of © Inside), 
the membrane, exce 


8S positi jace 0! 
5 Positive Charges on the outer surface * 

© The accumulation of io 
They are negatively cha 


in addition to chloride i 


nized Proteins 
Td on the i 
ns (CI), 
© Sodium-potassium pum 


- They play a role 


With high Molecular weight : 


Of the nerve cell membrane: 


Niner Surface 


ps that are p 
"lina teas se 
n maintaining the relativ ' În the fiber membrane : 


C * à E a$ ol 
€ tonie distribution on the two site 


|106) 
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fiber membrane by active transport, till the occurrence of stimulation and passage 


of nerve impulse. 
. The accumulation of posit 
negative proteins (which can’t pass t 


while chloride ions (CI ) are in its inne 
reaches (-70 mV). 


ide the membrane. leaving the 
embrane, due to their large size), 
ntial difference at rest 


ive potassium ions outs 
hrough the m 
r side. So, the cell pote 


Outside the cell (+) 
Nerve cell at rest state -------------~ 


nn tea ae sae 


Test ourself 
| 


- Choose the correct answer : 
her concentration, while the small-sized 


Ifthe large-sized symbol of ion expresses the hig 
symbol of ion expresses the lower concentration, which of the following figures represents 


Pema 
membrane of a nerve fiber at rest state ? 
a +* 1 gF A 
Na x - Na* x’ +|- K" Na* + - Na* of - K* 
* E Gad pje + 
Apa P RE st JE 
, it hs Na’, - Na Rs ok Na’ $ -Nat | 
| 


© @ | 


ur when stimulating the nerve cell 


SS en 


Gagan! 

OMERA The changes that occ 

when the stimulus is sufficient for stimulating it 
it. 


' 


| The . r 
8 nerve cell is stimulated only, 
} I here are chan è e e “o* 
ges that occur In the permeability of cell n 
í rembrane to io ; 
ns, leading t 
0: 


| -Thei 
| ae inflow of large amounts of sodium ions (Na*) to inside th 
o ; , 
| utflow of small amounts of potassium ions (K*) to outsi ; cell. 
side the cell 


This 
š occurs anial 2 
through special channels or paths in the cell memb 
rane whe 
` re the a 
mount 


lin? 
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Chapter 


of positive charges that enter the cell is enough to neutru = t rus inside it, 
sinc wide; 
i.e. the outer surface becomes negatively charged compar! de, and this 


is the reverse to the resting state. 


© The membrane potential difference becomes about (+40 mò 1, a23 Les REW state is 
called "depolarization state". 


Depolarization 


It is the nerve cell state on stimulation, when its outer surface is negatively charged ang 
its inner surface is positively charged. 


The propagation of the nerve impulse through nerve fibers 


@ The depolarization causes the stimulation of the ee 
neighbouring point of the nerve fiber membrane which 
leads to the occurrence of the same previous changes that 
occur on stimulating the nerve cell at the first time. 


xEEEEEEEE EY 
Polarized membrane 
(1) 
@ The nerve impulse propagated along the nerve fiber 
in the form of waves of depolarization, polarization 
and then depolarization again and so on. 


Direction of nerve impulse 


a_l 
-<-<« ++eeeeet 


Depolarized Polarized 
membrane membrane 


The return of nerve cell to its 


I 
! 
' 
' 
| 
[i 
\ 
| 
\ 
I 
| 
| 
| 
I 
t 
' 
i 
' 
-<-- +e eet i 
pa l 
i 
i 
i 
i 
i 
' 
| 
! 
I 
I 
' 
t 
I 
t 
I 


original state (Repolarization) (2) 
ə As soon as the stimulus effect vanishes, changes mae 
-0 
occur in the nerve fiber membrane, as follows : re EA 
+++ aow ++? 


to potassium ions and impermeable to sodium į Polarized Depolarized Polarized | 
lum ions. po 


membrane membrane mem ! 
(3) i 
O i 


@ The nerve fiber membrane returns to its previous 
permeability before stimulation (at rest), 


(3) The unequal distribution of ions on the two sides 
of the membrane returns to its original (resting) 


state, i.e. it returns to the polarization state 
"repolarization", 


tetett 22 


SS 4 4 04 4 Caa 


Polarized Depolari i 


I 
' 
t 
! 
' 
! 
I 
' 
I 
! 
' 
[j 
! 
! 
' 
' 
I 
' 
I 
' 
! 
i 
I 
I 
I 
' 
' 
i 
I 
I 
[] 
' 
' 

@ The nerve fiber membrane becomes permeable again 
1 
1 
I 
I 
' 
! 
I 
I 
! 
t 
I 
1 
' 
1 
' 
I 
1 
[j 
' 
membrane memb 
' 

! 
| 
i 


oO The membrane of nerve cell restores its 


(4) 
| ‘ i : 2? 
| Physiological properties through the refractory ~-- Propagation of ner? 
| period to be ready to respond to a new stimulu impulse throug 
| and transmit another nerve impulse. i the nerve fiber 
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> Lesson Three 


i pien P han — (0.001 : 0.003 of Second) that follows the nerve stimulation 
ermeability) "th omarene restores its physiological properties (its selective 
p y} trough Na”- K* pump" to be ready for responding to a new stimulus 
and transmitting another nerve impulse, and during this period the nerve cell will not 

respond to any stimulus whatever its strength. 


(5) 1e response of nerve cell to the stimulus is called the "action potential" which 
includes a state of depolarization followed by repolarization, and it equals (110 mV). 


Action potential 
| It is a phenomenon of depolarization (from —70 mV to + 40 mV), and it equals (110 mV). 


The rapid propagation of the action potential along the nerve fiber is in fact 


the nerve impulse or stimulus. 


s Curve illustrates the changes that occur to a nerve cell that is exposed to a stimulus : 
Closure of Na* channels 


Potential difference (mV) 


Depolarization in which 
the inflow of Repolarization in which 
a sts ie iniadiedil iai 
Syb GODENE  glsssijasuoonesanae its permeability to Nat 
EAEE and its permeability 
to K* increases (more K* 
outflow & less Na* inflow) 
Nerve impulse is p~- Rest state (Polarization state) 
not generated unless i 
the strength of the stimulus 
crossed over this barrier A , __Increase in polarization, 
es due to excess outflow of K+ 
asasestocesessevsosisss outside the cell 
Time (ms) 


Time of stimulation 


Inflow of Nat inside the cell slowly 


Inflow of Na* inside the cell rapidly 


Fiber membrane at depolarization State 


Direction of nerve impulse 
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* From the previous, we can hold the following comparison : 


—— 


Chapter 


| M 


eee the rel 


ee en a 


The membrane 
restores its 
physiological 
properties at rest state 
by active transport 
for sodium ions to 
outside the nerve cel 
and potassium ions 
inside the nerve cell- 


The concentration of 
sodium ions outside 
the nerve cell is greater 
than that inside the 
nerve cell, while the 
concentration 

of potassium ions 
inside the nerve cell is 
greater than that outside 
the nerve cell. So, its 
membrane becomes 
positively charged 
outside and negatively 
| charged inside the cell. 


The inflow of large | The membrane loses 
amounts of sodium | its permeability 

ions (Na*) to inside | to sodium ions 

the nerve cell. So, its *| inside the nerve 
membrane becomes 
negatively charged 
outside and positively 
charged inside. 


cell and increases 

its permeability 

to potassium ions 
outside the nerve cell. 
So, its membrane 
becomes positively 
charged outside and 
negatively charged 
inside the cell. 


@ Test yoursel ma. O 


he correc figures expresses the propagation of nerve impulse through 


Choose t 
which of the E 
the nerve a 


llowing 


~---l|4¢e4¢]--- 


> Lesson Three 
f] Properties of the nerve impulse 


al Speed of d of f the nerve impulse ) 


e The speed of the =e impulse propagation from a place to another along the nerve fiber 
depends on the diameter of the nerve fiber, as 


The speed of nerve impulse propagation reaches about 140 m/s in thick (myelinated) 
nerve fibers of large diameter. 


- The speed of nerve impulse propagation reaches about 12 m/s in thin (non-myelinated) 
nerve fibers of small diameter. 


@ All or None law 


The stimulation of nerve and muscles contraction obey the "All or None" law 
All or None law 


- The nerve impulse will not be generated, unless the stimulus is strong enough to stimulate 


the nerve with a maximal strength, i.e. the sufficient stimulus produces maximum 
response. 


- Any increase in the stimulus strength will not increase the response strength. 


- The weak stimulus is insufficient to change the nerve cell (or nerve fiber) from the rest 
state (-70 mV) to the action potential (110 mV), i.e. it can’t produce an action potential 


(nerve impulse). J 


Ç Test yourself: a 


| 
| 
} t answer : Š ‘ | 
Jen - paan of nerve fiber membrane that transmits the nerve impulse rapidly ? | 
at are the pro 


C O Myelinated and has large diameter. | | 
. ©) Myelinated and has small diameter. . 

| © Non- myelinated and has large ee 
O Non- myelinated í nhi has ppal A 


Synapse 


between the terminal branches (arborization 


ent 
itis the site that is ‘geet s of the next neuron. 


S) of the a 
xon 
neuron and the dene" of one 
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~ 


a Types of synapse | S í 
ns (Synapte knob) 

apse between two neurons. 4 7 

@ Synapse be d a muscle fiber- X = 
@ Synapse between a neuron an i C 
i cells. * 

@ Synapse between a neuron and glandular (ON 

Synapse between 

neurons 


Structure of the synapse | 


ists of : 
© The ultrastructure of synapse reveals that the sy napse consists 0 


T | Buttons (Synaptic knobs) | 7 
They are swellings that are present at the end of the terminal arborizations of a nerve cell 
axon and located very close to the dendrites (or cell body) of the next neuron. 


Synaptic (Nervous) vesicles | 
They are small sacs that are present inside the buttons and filled with chemical 
transmitters (neurotransmitters), such as acetylcholine and noradrenaline (neurotransmitter 


hormone) which play an important role in the transmission of the nerve impulse from 
a neuron to the next one through the synapse. 


Synaptic cleft 


It is a narrow space that is present between the buttons and dendrites of the next neuro" 


and separates the presynaptic membrane (terminal arborizations) from the postsynaptic 
membrane (dendrites). 


Se See Pree Te Se eaa 
Mechanism of transmitting the nerve impulse across the synapse a 
o The study of the synapse is important in maaana ee S 
is transmitted from a nerve cell to another, as a ow the nerve impulse oe 
ws: 
Axon . ee | 


Button (Synaptic knob) ` Vesicle filled With Nerve impulse 


Neurotransmitters 


Presynaptic | 
membrane | 
postsynaptic 4-03 micron) : | 
membrane Receptor for | 


\ Neurotransmitters 
| (1) 

} 

Synaptic transmission of the : (2) 

\ erve impulse 


@ The arrival of a nerve impulse to the buttons "synaptic knobs" leads to the 


ontr DË 


calcium ions inside the cell by the action of calcium pump that is present in the nerve cell 
membrane. 


@ The inflow of calcium ions leads to the rupture of a large number of synaptic vesicles and 
| the release of neurotransmitters from them. 


The neurotransmitters cross the synaptic cleft and reach the membrane of dendrites of 
the next neuron. 


O The neurotransmitters bind to their special receptors that are present on the membrane of 
dendrites, leading to the stimulation of these points and changing the permeability of 
the membrane to sodium (Na*) and potassium (K*) ions. 


This results in depolarization and production of an action potential (nerve impulse) which is 
propagated from the nerve cell body to its axon, then to the next neuron and so on. 


After performing its function, acetylcholine (neurotransmitter) is destroyed under 
the effect of an enzyme called cholinesterase to terminate its action. Therefore, 
the postsynaptic membrane returns to the resting (polarization) state again. 


% Kay PO eesenvecsrerererseressererennereseretrenn 


When the terminal arborizations of an axon of nerve cell connect to the dendrites of more 
than one neighbouring neuron, the nerve impulse that passes through this axon to the 
neighbouring neurons transmits by the same strength and response for the occurrence of 
the chemical changes in the synapses with these cells. 


% pe T 


a) 


! Test yourself _—— 


a Choose the correct a 


In the opposite figure, what is the type of synapse Gy | 
in letter (X) ? 

(@) Between neurons (sensory neuron - connector neuron), 
(b) Between neurons (motor neuron - connector neuron) 
(©) Between a neuron and a muscle fiber, i 
@ Between a neuron and a glandular cell, 


2 What h 
at happens in case of : the absence of cajn: 
calcium H 
10ns 


ae) oO 
secooessssocecoesoooesoossssss aR 
ea 
Mei — ffttaxe 
Oe ll ti (t~*~S 
Mee L a 
Mee M 
sa 


Pi O 
Dewees tt ti 
Mase 
aoe 


Chapter Yes 


- 
veo 


Nerve tn)! 


Questions on Lesson Three 


tton vignad by 38S are answered in detail. | © jest - a 


2 : ; ch 
iz co B 


ry ; 2y sepnis the sti 
leh of the following figures the shaded part in it represe the state of nerve fiber 


Multiple Choice © 


mMenibrane when transmitting the nerve impulse from the rest state - 
——— — ae ei 
Outside the cell -= ++- - ++++++ tra a padaka 
Inside the cell +t--++} mm ee tai tt tt++ 
(a) (b) C d 
From the opposite figure, which of the following agrees with 
the change in the membrane state as shown in region (A) ? 
GD + (A) 
a Outflow of small amount of (K*). Outside the cell 444 =o oss 
(b) Outflow of large amount of (Na*). Inside the cell 
(c) Changing the potential difference to — 70 mV. 
(d) Repolarization. 
B From the opposite figure : 
tette ----4+ł++t 


(1) What are the states of the nerve fiber membrane 
at the two regions (B) and (C) respectively ? 


l 


+++ —---- ttt? 
(a) Polarization / Depolarization. (Ay) @) © 
(6) Repolarization / Depolarization. 
(©) Depolarization / Polarization. 


@ Depolarization / Repolarization. 
(2) What happens to the permeability of the nerve fiber membrane at region (A) to outside’ 
(a) Increases to (K*) and decreases to (Na*), 
@ Increases to (Na) and decreases to (K*), 
(©) Increases to each of (Na*) and (K*). 
(@) Decreases to each of (Na*) and (K*), 


S tte sasceemnengeaeannt aoe Oh 
7A Which of the following causes the change in the potential difference on the tW° side 


® the nerve fiber membrane after stimulation to reach (+40 mV)? 
~ qhe inflow of (Na). ‘b) The inflow of (K*). 
pá ne inflow of (K*) and the outflow of (Na*), 
5 The outflow of (K*) and (Na). 


bo 
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» Questions on Lesson Three ? 


The opposite figure illustrate 
i : 
during different stages : 
(1) Which of these stages represents 
the nerve cell at rest state ? 


s the membrane of nerve fiber 


meee re eee a eS 


(1) 


EXE SEELABALASS 


eos, da ee ae eee 


Seas EFFEEF 


@) (1). (b) (2). 
cc) (3). (d) (4). 

(2) What is the value of the electrical potential 
difference in millivolt between the two 
sides of the nerve cell membrane in the 
two regions (A) and (B) respectively ? 

—70/+ 40 (b) + 40/110 

'+40/-70 @ 110/+40 


a 
7 
E 


6 The opposite graph illustrates a nerve cell that is exposed 
d n š . ; Potential difference 
to a stimulus, what is the value of the action potential of (mV) 


this cell ? 
A” = 
¢ ‘ 0 
'+ 100 mV. 
2 -70 
Time (ms) 


E Which of the following ions the increase in its permeability causes the return of 
* the potential difference in the nerve cell to (-70 mV) after stimulation ? 


(a) Nat (b) K* © Catt @cir- 


+ 
S 
5 

< 


Qe) oO & 
+ 
© 
3 
< 


Which of the following figures represents the flow of a larger 
amount of ions during the period (ab) of the nerve impulse 


in the opposite curve ? 


A ay W ‘ 
ead V hich U t 


yer à * g > j 
(iS tve IMpuises I wae i 


Potasium ions 


€I Sodium ions 


motor in the same living organism, and each 
of them is at a stimulation state : 


(1) Which of the following statements is 


correct on time (0) ? 


(a) The motor cell only is at rest state. 
(b) The sensory cell only is at polarization state. ` 
© Both cells are at rest state. 


(@ The sensory nerve cell is at repolarization state. 


wv followin y 


m The opposite graph represents two nerve 
e 
cells, one of them is sensory and the other is 


Potential difference (mV) 


which the potential difference of 


«ected during the transmission of 
arborizations ? 


ein molecules. 


cium ions. 


(2) Which of the following is the reason for the change in the potential difference of 


the sensory neuron membrane at time period (0 : 1) ? 
(a) The inflow of (Na*). 
(c) The outflow of (CI). 


(3) What happens at point (Y) ? 
The channels of sodium are opened. 
© The channels of potassium are opened. 


©) The inflow of (K*). 
@ The outflow of (K*) and (CI). 


(© The channels of sodium are opened and the channels of potassium are closed. 
@ The channels of potassium are opened and the channels of sodium are closed- 


Which of the following graphs represents the relation between the diameter of nerve fiber 


(x) and the speed of nerve impulse propagation (Y) ? 


Y) (Y) (Y) (Y) 
Wi ne LA. Ps 
@ ® © @ 
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> Questions on Lesson Three 4 
o 


From the recorded information in the 
9 


Opposite table that is about the axons of Myelin Presence \ Axon dias 
three nerve cells, which choice in the (um) 


; A Coat : 
following table represents the probable LA | conma | 
speed for passing the nerve impulse in Coated by myelin 


each of them ? 


Uncoated by myelin 


In a scientific experiment for Studying the properties of nerve impulse transmission 
different nerve fibers, it was observed that the transmission speed inc 
(X) more than nerve fiber (Y). What is the difference between those 
@) The diameter of fiber (Y) is greater than that of fiber (X). 
© Fiber (X) is myelinated, but fiber (Y) is non-myelinated, 
© Fiber (X) is longer than fiber (Y). 

@ Fiber (Y) is myelinated, but fiber (X) is non-myelinated. 


reases in nervo niwi 
nerve fibers ? 


Study the opposite graph which 
expresses the rate of nerve impulse 
transmission inside a group of 
different nerve fibers, then determine : 

ich curve represents the speed 

‘herve impulse in the nerve fiber 

With the least diameter ? 

® (1), 


© (3), 


of 


© (2). 


@ (4). 
In Bi lth eaidaeeteerenitneeteecns cesta: 
Pu the OPPosite figure, 


ü oint sting this nerve cell 
Follows ), through which of the 
tenmin, Points the nerve impulse 

A w 0 the neighbouring nerve cell ? 


i (©) (X). © (Y). @ (2). 
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5 © Understand @Agply @ Analyze 


chapter 


W) From the opposite figure : 
(1) Which of the following statements doesn’t agree 
with structure (X) ? 
(a) It is affected by calcium ions. 
(b) Its content is affected by cholinesterase enzyme. 
(© It contains neurotransmitters. 
@ It is found in the cell bodies of neurons. 
(2) What does structure (Y) represent ? 
(a) Sodium-potassium pump. 
(©) Schwann cell. 


(6) Calcium pump. 
@ A channel for passing sodium and calcium ions. 


Which of the following doesn’t agree with the functions of nerve cells in human ? 
@ The transmission of the nerve impulses. 


(© The transmission of the nerve impulse from the sense Organs to the central nervous 
system. 


(© The transmission of the nerve impulse from the central nervous System to the effector 
(responding) organs. 


@) The transmission of the neurotransmitters from presynaptic membrane to the sensory 
receptors. 


The opposite figure represents the transmission 
of nerve impulse through the synapse between 
two neurons : | : 
(1) What is the structure where the calcium 

pumps are present ? 

(@ ). OY). 

© (2). @W. 
(2) What is the structure where the receptors of 

the neurotransmitters exist ? 


(Y). (©) (2), 
QW. © (d) (L). 
aao) the structure(s) that extend(s) from the body of the nerve cell ? 
S X a 
(3) What ! ® Y). (©) (Y) & (2), (X) & (Y). 
@ (X). „ture where the cholinesterase enzyme is present ? 
(4) What is °° OY. OW: Oa). 
@® 
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A) What happens when binding the acetylcholine compounds with their specific receptors On 
è the membranes of dendrites ? 
aD The inflow of (Na*) to the postsynaptic membrane. 
Dò The inflow of (Na*) to the presynaptic membrane. 
_© The inflow of (K*) to the postsynaptic membrane. 
„D The inflow of (K*) to the presynaptic membrane. 
T 


Which of the following is caused by acetylcholine ? 

e y e . ° . q 
‘D The formation of electrical potential difference of the nerve cell at rest state. 
(© The transmission of nerve impulse through the synaptic regions. 


©) The increase of the nerve cell polarization. 
D Increasing the permeability of the postsynap 


outside the cell. 
a) 


From the opposite figure : 
* (1) What is the type of the cell that is illustrated in the figure ? 
) A sensory neuron. (b) A connector neuron. 
@ A glial cell. 


© A motor neuron. 
(2) Which of the following flow(s) from structure no.(4) to structure 
no.(5) during the transmission of nerve impulse ? 

(6) Potassium ions. 


@ Calcium ions. 
© Cholinesterase enzyme. (d) Acetylcholine. 
(3) What is the structure that contributes in increasing the nerve impulse 


tic membrane to both (Na*) and (K*) to 


(2) 


) (po) 


N 


speed ? 

“a (A). (b) (2). ©) (3). @ (4). 
(4) Where is the acetylcholine compound stored ? 

‘a (1). (b) (2). (©) (4). @(5) 


E The people who suffer from a deficiency in parathormone hormone have low le l 
calcium ions in blood. What is the effect of that on the nerve impulse t i = . ‘ 
the synapse between the neuron and muscle fiber ? — 

a) Breaking down of acetylcholine in the vesicles, 

b) Decreasing in the amount of acetylcholine in the vesicles 

©) Delaying the release of acetylcholine, ws 

d Changing the shape of acetylcholine receptors, 


“ Muscle fiber ? 
i Motor. (b) Sensory, 
(d) Mixed 
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t 
Py ® Understand OApply @* 


25 In which of the following the postsynaptic membrane differs from the presynaptic Membrane 9 
J The presence of calcium pumps. | 
(b The presence of neurotransmitiers vesicles. 
(©) The presence of sodium channels. 


(d) The absence of potassium channels. 


The opposite figure shows the transmission 

of the nerve impulse, study the following 

Statements, then answer : 

(1) The electrical change occurs in part (X), due to 
the inflow of (Na*) by diffusion. 


(2) The maximum potential difference in part (Y) is + 40 mV. 


Ft ttle —— nl 4444 


K'Y: 


(3) Part (Z) is in a polarization state and the ions concentration on the two sides of 
membrane is equal. 

Which of the previous statements is incorrect ? 

@ (1) and (2). (b) (1) and (3). 

(© (2) and (3). @ (1), (2) and (3). 


The opposite graph shows the change in 
© the strength of three stimuli that affect a 
nerve cell. Which of the following graphs 
represents the change in the speed of the 
Ises transmission ? 


___~ The response of the nerve 
cell to the stimulus 


The stimulus strength 


nerve impu 
(1) (2) @) 


The speed of nerve 
impulses transmission 


The speed of nerve 
impulses transmission 


aM BD D 


The speed of nerve 
impulses transmission 


The speed of nerve 
impulses transmission 


Time 


wm @2 © 
id 
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» Questions on Lesson Three a 
BY 


m ic i om 
Whi eres following graphs is incorrect about the results of the nerve impulse 
transmission through the nerve cell ? 


a 02 Phosphate Glucose 
, C 
Time Time Time Time 
@ © © @ 
The opposite graph shows the stages through which Potential 
° the neuron passes during stimulation : — 


(1) Æ At which point the sodium ions concentration 
reaches the maximum value on the inner side of 
nerve cell membrane ? 
@A OB 
©C @D 

(2) At which point the potassium ions concentration reaches 
the maximum value on the outer surface of nerve cell membrane ? 


@A ®B ©D @E 
en 
Æ Which of the following is related to the resting potential ? 
a) Action potential. 


® The outflow of potassium ions from the cell. 
© The equal distribution of ions. 
@ The isolation by Schwann cells. 


eee 
Dx Which of the following states takes place when the potential difference reaches 
P 80 mV) on the two sides of the nerve fiber membrane ? 
£ Depolarization. (© Increasing polarization. 
© Action potential. @ Resting potential. 


Da a ln 
Ẹ From the opposite figure, ji 


at which ~. 
Which point do the polarization 
Q depolarization happen ? 
(W), ® Y). 


Ox 
i @ (2). 


(Z) 
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5 $ Understand 


®© Apply @ Analyze 


Æ Which 7 
sx of the following is needed by the nerve fiber membrane during the refract 
ory 


period to restore its physiological properties ? 


a; Calci : ery i 
alcium ions, (b) Acetylcholine. - Cholinesterase. @ ATP 


34 i ; sh aa pe ReneS maa 
34) X Which of the following the speed of the nerve impulse transmission doesn’t depend ti 


a) i a 
(a) The presence of myelin sheaths. |, The diameter of nerve fiber. 


(c) The presence of acetylcholine. J The increase in the stimulus strength. 


Æ Supposing the connection of the terminal arborizations of a neuron axon with the 

dendrites of five neighbouring neurons. Which of the following will occur to the nerve 
impulse that passes through this axon ? 
(a) It will transfer to the five neurons with the same strength and response. 
(b) It will be distributed on the five neurons, resulting in a weak response. 
(C) It will transfer through one of the five neurons with the same strength. 
(d) It will not transfer to any one of these neurons. 


3 What is the result of the absence of cholinesterase enzyme from the synapse region ? 
7 (a) The occurrence of polarization. (b) The continuity of depolarization state. 
(c) The opening of sodium channels. @ The occurrence of refractory period. 


Miscellaneous Questions 


o Explain : the structure of plasma membrane of nerve cell contributes in the generation 


° of nerve impulse. 


Explain : the propagation of nerve impulse occurs in the form of successive waves of 
P aj polarization, repolarization then depolarization again. 
a a a P S 


3 
What happens in case of : stimulating a nerve cell by another neighbouring nerve cell ? 


ar inl Ge a E a 
What happens in case of : the arrival of a strong stimulus to a nerve cell, after 


stimulating the nerve in time less than 0.001 of second ? 


atta OE it A a a E OT S EE E 
“when the nerve fiber is subjected to a certain Stimulus, a group of changes occu! 
® to it which leads to the occurrence of depolarization state to the nerve fiber"? 
(a) Explain how the i eee of nerve fiber occurs. ay : 
(b) How does the nerve cell or nerve fiber return to its Original state at rest (polar ae | 


Pa | 
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è 
6 Compare between : calcium pump and sodium-potassium pump in the nervous tissue 
° "according to : the function — the effect of its action". 


Ø Explain how : the electrical potential difference of the nerve cell is formed at the rest state. 
, 


8 | What happens in case of : vanishing the stimulus that affects the nerve cell ? 
E 


Response to 
stimulus 


9) In the opposite graph, if you know that 

the nerve fibers of type (A) are myelinated, 

while the nerve fibers of type (B) are 

non-myelinated : 

(a) Which curve (X) or (Y) describes the 
transmission of nerve impulse in (A) 
and (B) ? Explain your answer. 

(b) Which nerve fiber do you expect that its ER Ta 
radius is larger ? Explain your answer. 


O What happens in case of : the absence of synaptic vesicles from the buttons 
(synaptic knobs) ? 


O Explain : the ability of nerve impulse to transmit across the synaptic cleft. 
E A E 


The i 
g following figure represents the transmission of nerve impulse through 
the synapse : 
: : (X) 
a) Mention the number and name 
of the structure that : 
l, i 
, iin the acetylcholine. 
å i eu the neurotransmitters. 
ich arr 
he nen a (A) or (B) represents the direction of 
iy is © impulse ? 
iS the ; 
lw the 'MPortance of stru 
í t is the di e 
YW ifference between 


t (X) and (Y) ? 
(t) The 'S the elation between S ae 
i 


™ °Vious structure works tructure no, (3) and the nerve impulse ? 
e or. " 
Planation, “S@ valve". How far is this statement correct ? 


ture no, (4) in transmitting the nerve impulse ? 
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Choose tiie correct ancwear 

AL By analysing the values tha -n Pe 
1) the TEY t > f ethe ) 
© He Opposite table that repi | inside the nerve | — 
concentrations of three different elements. cell membrane | ent 

what would ions (X), (Y) and (Z) represent ae membrane 
respectively (at the rest state) ? > 1$ mM 145 mM 
ay Sodium / Potassium / Chloride. t- -— — . 

anà sn: ‘ , é 10 mM 

(b) Potassium / Sodium / Chloride. ra ee o d 
(e) Potassium / Chloride / Sodium. Z 150 mM | 


(d) Sodium / Chloride / Potassium. 


| 


110 mM 


5mM 


From the opposite graph, which of 
the following figures expresses the period Potential 
būd . $ na a diffe 
of time between the two points (X) and (Y) ? a 
Outside the cell. 72 = = = = ++ 
Inside the cell bette mm 
(a) b 
Pe ee re 
—_—_—_—_—_—_——— "i 
Time 
(ms) 


"ra e +--+. 


© o 


E The opposite figure illustrates a part of nerve fiber during 
stimulation, which of the following represents the correct Qa) O) 


arrangement of ions movement and the direction of nerve — 

n ulse respectively ? 

“i inflow of (Na*) and outflow of (K*) / From (X) to (Y). ad 7 
A The inflow of (Na*) and outflow of (K*)/ From (Y) to (X). THH 
5 The inflow of (Na*) and (K*) / From (X) to (Y). Qa) &) 

a The inflow of (Na*) and (K*) / From (Y) to (X). 

(d 


: ich of the 
site figure, whic 
From the paii ip region (Y), when the 

following °“ region (X) reaches it ? 


ned at 
change mo eB takes place. 


sesh he rest state. 
returns to the 

mem ions enter inside the nerve fiber. 

v) | he ‘ jum on 


S] CamScanner 


» Questions on Lesson Three 2 


ber characterized in the stage 


5) By which of the following is the membrane of the nerve fi 
pulse could be 


that its onisida is positive and its inside is negative and no new nerve im 
transmitted through it ? 

(a) It is positive from outside, due to the accumulatio 
z It 5 es from inside, due to the accumulation of (Na 
. It is positive from outside, due to the accumulation of (Na 
(@) It is negative from inside, due to the accumulation of (K*) inside. 


n of (K*) outside. 
+) outside. 
+) outside. 


mpulse in two neurons 


passing the nerve i 
eis uncoated, what do 


e other on 
pass the nerve impulse in 


(On comparing the required amount of energy for 
axons, one of them is coated with myelin substance and th 
you expect the required amount of energy to be in order to 


the non-myelinated axons ? 

@ Less than the energy required for passing it in 
(6 Higher than the energy required for passing it i 
© Equal to the energy required for passing it in the coated axons. 

@ Not related to the energy required for passing it in the coated axons. 


the coated axons. 
n the coated axons. 


a muscle fiber has been stimulated 
th different strength, and the results 
posite graphs, what could 


Contraction 


In an experiment, 
strength 


by nerve stimuli wi 
illustrated as in the two op 


you conclude from that ? 
e in the stimulus strength, 


(@ The more increas 
the more increase in the contraction strength. Stimulus 
(b) As long as the stimulus is present, the contraction [seme LLL 
has to be happened. ; 
© The contraction starts after reac 
@ For reaching the highest contrac 
stimulus strength. 
Answer the following questions : 
| ~ P , 
| The opposite graph illustrates a nerve fiber irasal 


| which was exposed to a stimulus : (mV) 
(a) What does the state of nerve fiber represent at (A) and (C)? +% 


hing the stimulus strength to a certain value. 
tion strength, the stimulation must be with a maximum 


(b) Compare between period (BC) and period (CD). . 
(c) Compare between the permeability of nerve fiber memb 
at the two states which are represented by (A) and (C), rane -70{A/_ \D 


Qs — i 
3 eoa predators inject their preys by a poisonous substan Time (ms) 
ms ey and facilitating its hunting. In the light of ce, causing the paralvei 
nability of the prey to move. your study, explai ik ysis of 
n for 
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Lesson Four 


Central Nervous System 


Structure of the nervous system 


, Nervous | 
i system Ni 


Central nervous system Peripheral nervous system 


Í 
p= Consists of -~ - Consists of ~- 


EAA Central nervous system E A 
Ta 


e It forms the largest part of 


- 350 grams at birth. 


It man. 
i ams in the adu jum). 
-g a strong bony space called the brain case or the skull (cranium) 


central nervous system, where its weight reaches about ! 


jes (exists inside) 


ir unded by three membranes called ; — Which are responsible for 
It is SUTO soni nourishment of the brain cells. 

tect 
the pre 


e These membranes are : 
@ The dura mater : it is a membrane which lines Skull bone 

the skull bones. 

@ The pia mater : it is a membrane which adheres to 
the brain surface. 

@ The arachnoid : it is a membrane which fills 
the space between the other two membranes 
(outer dura and inner pia), and contains a transparent 
fluid to protect the brain from the mechanical trauma. '-------- 


C Test yourself — Crm» 


Choose the correct answer : 
Which of the following represents the ratio between the brain at birth to its weight at puberty ? 


@1:2 @®1:3 ©1:4 @1:5 | 


Arachnoid Pia mater 


I 
[j 
t 
' 
i 
t 
' 
i 
| 
i 
I 
j 
! 
i 


Meninges ------- - 


® There are 12 pairs of cranial nerves that are connected to the brain (in human). 
The following diagram shows the main components of brain: 


| Forebrain ) . Midbrain 


‘Cerebral cortex (Two 
cerebral hemispheres) Thalamus | | Hypothalamus Cerebellum 


a a aaa | 


: Medulla oblongata 
pene ieweees Section in the brain 
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e We will study briefly the structure a 


G forebrain 


nd function of each p 


and it consists of: 


o It represents the largest part of the brain, _ o 


Q 


Cerebral cortex 
(Two cerebral 
hemispheres) : 


Brain centres --- a a 


— 


h lobe of them is called "cerebral hemisphere 


big lobes, where eac 
shail big fissure, but connected together by 


and they are separated by a 
a big bundle of nerve fibers. 

o The cerebral cortex is characterized by the presence of depressions 
of different depths called "fissures and grooves", and between them 
there are folds. 


e Each cerebral hemisphere is divided into Sneoatg 


five lobes, which are : $ 
- Frontal lobe. 
- Parietal lobe. 
- Occipital lobe. 
- Temporal lobe. 


- The 5th lobe which is not seen from the external shape, 
because it is covered by the frontal and parietal lobes. 


th ‘ 
pe lobe can be seen in the transverse section of the cerebral 
X. 


e Functions of cerebral cortex : 
(1) Frontal lobe : contains centres of voluntary movements (motor 
centres) and some centres of speech and memory. 


2) Pari : i 
(2) Parietal lobe : controls many sensory functions, such as sensation 


of heat, 
m mpi ae puun and touch (somatic sensations of skin). 
pita? tobe : contains sensitive centres that control the sight wath 
(4) Temporal lobe : contains Centres of smell 


ee 
-—— 
= 


=°” 
ao” 
-masaeaeaweer= ' 


Mo i | 
tor centres Skin sensation centres 


Vision 
centre 


Smell and 


f 

| 

| 

! 

l 

! 

| 

l 

l] 

l 

l 

| 

| Memory centre 
I 

| 

| 

L] 

| 

| taste centres 
i Hearing 
i centre 
\ 


paS E A aa a? 


art ol tik Gee Geer oe ww VS o 


s Function : 


(2) u is an important centre for the coordination of sensory nerve 
Thalamus : impulses that reach the cerebral cortex 
(except the smell), 
= Thalamlus 


$ Fun : 
en Hypothalamus 


It contains many centres that control f 

© the reflex actions, such as centres of : 

Hypothalamus: - Hunger. - Satiety. | 
- Thirst. - Sleep. 

- Body temperature regulation. J 


o—- - SS D 


@ Test yourself Crm 


, Choose the correct answer : 
< Which of the following brain lobes doesn’t have a role in controlling any of the five body 


senses ? 
(4) Parietal lobe. (6) Occipital lobe. (€) Temporal lobe. (d) Frontal lobe. 


G midbrain ) 


s It is considered the smallest part of the brain. Midbrain 
s It represents a link between the forebrain and 
hindbrain. 
* Functions : 
- It contains nervous centres that keep the body balance (equilibrium). 
- It contains centres that are connected with hearing and vision. 
such as those that related to hearing. 


-It regulates many reflexes, 


3 Test yourself - co 
Determine a similarity between : the forebrain and midbrain, “according to : the fi 


ki AAA a APTA 
= ai MH 
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c| Hindbrain | 


è lt consists of : 


Q 


Cerebellum : 


Q 


Pons Varolii : 


13 
Medulla 
oblongata : 


e It exists in the posterior region and consists of three lobes. | 
è Function : 
It keeps the body balance 


(equilibrium) with the help 


of the inner ear and body 


Pons Varolii 
muscles, f 
: Cerebellum 
e Functions : = | Medulla oblongata ’ 


- Each of Pons Varolii and medulla oblongata works on the 


transmission of nerve impulses from the spinal cord to the different 
parts of brain. 


- Medulla oblongata contains some vital centres in the body, 
the most important ones are : 
e Respiratory centres. 
e Blood vessels movement regulatory centres, 


e Swallowing, vomiting, sneezing and cough centres. 


D rest yoursel ——————— Oy 


\ 


: the action of hindbrain". How far js this statement 
| - dividual’s life depends on 
' "The individua 


qsoseeer® 
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A Spinal cord | ES 
inside the vertebral column (vertebrae) (OS 


e It exists inside a canal that is present! 
and called the "neural canal" or "spinal canal". 

e It starts from the medulla oblongata of brain and extends along the vertebral column. 

e Its length reaches about 45 cm long in the adult man. 

e It is hollow from inside, because it contains a small canal called "central canal". 

o There are two fissures (dorsal and ventral) that extend along the midline and divide 
the spinal cord incompletely into two halves. 

e It is covered by three membranes (meninges), which are from outside to inside, as follows : 
- Dura mater. - Arachnoid. - Pia mater. 


e Structure of the spinal cord : its tissue consists of two layers : 


@ Inner layer @ Outer layer 
i e It is the grey matter which looks like e It is the white matter. 
(H) letter (i.e. it is H-shaped). 
e It is formed of nerve cells’ bodies, è It is formed of nerve fibers. 


dendrites and neuroglia (glial cells). 


e Its function : it is considered the main e Its function : it acts as a transmitter for the 


centre of reflex actions, where the spinal nerve impulses from all the different body 
cord contains thousands of reflex arcs. | parts to the main centres in brain and vice 
o It has two dorsal and two ventral horns. ; versa. 


nwoeeenewne eee wer wre me wm ewe 
Tn 


Grey matter 


White matter 


Central canal 
Section in the spinal cord ie A 


-Á [.- ead 


Q Key Pomi ; ' on hi mostly contains fatty substances is the white matter, 
n 


regio P 
+o A e fibers which contain th 


So SETAE, I a ee 


` When examining a section in the cerebral cortex, we find that the inner layer is the white 
matter and the outer layer is the grey matter. 


Bony vertebra 


"est yourself. 
“ive reason for : the inner layer of the spinal cord i 


s called the grey matter. 


popenscscccoecsgeouvwenqoonssonconooenoes 
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Central Nervous 
System 


The questions signed by 5 are answered in detail. @ Understand © Apply @Analyze ___ 


Multiple Choice Questions 


| Q In the opposite figure, what are the parts that represent 
the central nervous system ? 
| @ (A) and (C). 
© (B) and (C). 
@© (A) and (D). 
@ (C) and (D). 


Chapter ` 


Questions on Lesson Four 


A What i 
B at is the arrangement of the structures from no. (1) : (3) in 


the spinal cord from inside to outside ? 
(a) (1) / (2)/ (3). 
(© (3) / (2) / (1). 
© (1)/(3)/ (2). 
@ (2)/(1)/ (3). 


In the opposite figure, what do lobes no.(1), (2), (3) and (4 
represent respectively ? iý 
@ Frontal lobe / Parietal lobe / Occipital lobe / Temporal lobe 
Parietal lobe / Frontal lobe / T sai i 
| (b) emporal lobe / Occipital lobe. 
© Frontal lobe / Temporal lobe / Parietal lobe / Occipital lobe 


| 
| @) Temporal lobe / Frontal lobe / Occipital lobe / Parietal lobe 


Which of the following lobes is found in front of the parietal lobe ? 


(a) The occipital lobe. (©) The temporal lobe 
th i 
© The frontal ee 
— he cerebral cortex functions ? 
i Jlowin isn’t from t 
which of the fo game: O Tha easton ster 
ð ~ ‘no a new jJanguage: Perature. 
4) Learning n @ The movement of thumb. 
5 Maintaining the body balanc 
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» Questions on Lesson Four 4 
6 Where are the voluntary motor Centres present ? ' 
* | Beneath the occipital lobe. 
h Above the temporal lobe. 
©) Behind the parietal lobe. 


(d Between the parietal lobe and Occipital lobe. 


A A person was injured in an accident with amnesia, which of the following brain lobes may 
’ be affected ? 


(a) Occipital lobe. (b) Temporal lobe. © Frontal lobe. (d) Parietal lobe. 


Which of the following is connected with the pituitary gland ? 
| (a) Hypothalamus. (b) Thalamus. (c) Midbrain. (@) Pons Varolii. 


9] From the opposite figure, what are the two different 
nervous centres that are found in the same lobe 


of brain ? 
(@ (1) and (5). 
©) (2) and (3). 
© (3) and (4). 
@ (4) and (5). 
| a 
From the following figure : | lai 
(1) What is the structure whose action is affected severely 
on drinking alcohols ? (1) 
@(1), © (2). 
© (4). @ (6). P 
(2) What is the structure whose injury wako ENS 
4 
the sight sense ? Oa — (2) 
(1), ® (3). 
36) . a ions of hear 
9 What the structure bat which the coordination of reflex actions of hearing 
e struc 
ecus ? 4 ON. @9). 
a) . e 
n ) (3), OL ents the centre of sleep and regulation of the body 
te at is the structure that represe" 
m 
— 'Perature ? ON. @ (8). 


4 (3), D) (5). 
($) (b , PP i mes 
: r sible for receiving the sensory stimuli fro 
th. C iS the structure that is responsib i m all 


> y limbs ? : 
Y (4), ®© (6). ©) (8), (@) (10), 
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5 
#5 @ Understand G@Agply @ Analyze 


DB Which of the following don’t represent correctly 
° the numerated part and its function ? 

(a) (2) / Regulating the body temperature. 

(b) (3) / Muscles movement. 

(©) (4) / Maintaining the body balance. 

(d) (5) / Regulating the reflex action. 


(3) 


~(4) 


Which of the following causes the recognition of the coming nerve impulses from the sense 
T organs as a vision, hearing, smell, pain, stress or odour ? 
@) The speed of nerve impulses transmission, 


©) The different nerve centres that recieve nerve impulses. 
(©) The arrival timing of nerve impulses, 


@ The number of nerve cells that transmit the nerve impulse. 


: Aa denis cena re 
Which of the following signals reaches directly the cerebral cortex without passing through 
? thalamus ? 
@ The apple fruit colour. (b) The sweet taste. 
© The coldness of an ice cube. (@) The perfume odour. 
Which of the following brain parts is its action related to the Vision ability ? 
° @ Cerebellum. (©) Temporal Sie 
(©) Hypothalamus. @ Midbrain, 
Which of the following brain parts is responsible for coordinar gop 
: ea 
° nerve impulses to the cerebral cortex ? j starent wasitory 
(a) Temporal lobe. © Thalamus, 
(©) Cerebellum. @ Midbrain. 
Which of the following nervous system’s parts translates the light Stimulus into nerve 
eo. 9 
impulses ? 
` (a) Cerebellum. he ee hemispheres, 
t 
© Spinal c ord. ypothalamus. 


: nds signals causing a high desire of eatin 
What is the brain part -g ii 8 when 
® the stomach is empty + (b) Midbrain. 
@ Thalamus. (®© Hypothalamus. 
al cortex. ER l 
©) Cerebr ‘ A affected when a person 1S subjected to high SOund waves 
i S 
' art which Isn © 
: tis the p 
Wha 


. ntific lecture ? (© Thalamus. @ Midbrain- 
è during 4 scien (6) Cerebellum. 

a | cortex. 

> Cerebra 
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which of the following parts of the brain acts as a bridge between the spinal cord and 
° he different parts of brain ? 
@ Midbr ain. (b) Cerebellum. © Hypothalamus. (dD Pons Varolii. 


iaa aa 
where is Pons Varolii located ? 


* @ Behind the cerebellum and beneath the medulla oblongata. 
(©) In front of the cerebellum and above the medulla oblongata. 
(© Beneath the midbrain and in front of the pituitary gland. 


(@ Above the midbrain and behind the pituitary gland. 


ina 
J) What happens when a damage occurs in the part that 


* is referred to in the opposite figure ? 
(a) A change in the body temperature. 


` ®© Arapid breathing. 
©) A disturbance in the body balance. 
@ Amnesia, 
E Where are the centres of the higher functions in the brain present ? 
| @ Medulla oblongata. (b) Spinal cord. 
© Cerebellum. (®© Two hemispheres. 


B Which of the following isn’t considered a similarity between the brain and spinal cord ? 
Q) Each of them is protected by bony tissues. 
(© Each of them is surrounded by the same meninges. 
© Each of them contains dorsal and ventral horns. 


@ Each of them is divided into two regions. 


i -asid 
A The opposite figure shows the spinal cord inside 


the neural canal of a bony vertebra : , 
(1) Which of the following membranes li 
(A) from inside ? 


nes structure 


id. 
® Pia mater. ® wee th 
/ n i 
© Dura mater. @ Mye! 


es surrounds structure (B) ? 


(2) Which of the following pamineh . 
® Arachnoid. 


CMA ero / oY (bY bS 


a) Pia mater. 
© Dura mater. 


Vedat i a 
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5k The opposite figure illustrates the lower 
” surface of the brain, which of the following lobes 
are hidden in this figure ? 
GD Frontal, 5™ and occipital lobes. 
(b) 5", frontal and parietal lobes. 
«© Occipital, parietal and 5" lobes. 
cy 5th, parietal and temporal lobes. 


e 


Æ When an accident is occurred to a person, he lost the ser n his right leg, 
” but he was able to move it, which of the following lobes ~ = expect to be 
damaged ? 
(©) Parietal 15` (Ò Frontal lobe. 


(a) Occipital lobe. (b) Temporal lobe. 


Æ Through which of the following can the 5th lobe of the cerebral cortex be seen ? 
(a) The lower surface of brain. 
(b) The upper surface of brain. 
(€) The transverse section of the cerebral cortex. 
(d) The lateral view of the cerebral cortex. 


3 Which of the following cooperate together to make the body adapt with the change in 
-the surrounding temperature ? 


Parietal lobe and hypothalamus. (b) Occipital lobe and hypothalamus. 

(©) Parietal lobe and thalamus. @ Temporal lobe and hypothalamus. 
m% What happens when the medulla oblongata is injured by a severe damage ? 

°@ Losing the sense of sight. (©) General paralysis occurs. 

(c) Losing the ability to speak. @ Death occurs. 


30) ) Æ When an accident is occurred to a person, causing a paralysis in his right hand, pute 
© doesn’t lose his sensation in this hand, which of the following lobes do you expect ut 


damaged ? 
(@) Occipital lobe. (b) Temporal lobe. © Parietal lobe. 


Second Miscellaneous Questions 


oO Explain : the protection of brain depends on different types of tissues. 


@ Front! d 


PE 
the difference between : the frontal lobe and occipital lobe of the b 


P 
What is 
8 


case of : anesthetization of the hypothalamus region of 


g What happens i j 


a 
mr) 
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> Questions on Lesson Four 4 
a 
E Compare between : 


4 forebrain and hindbrain, "according to : structure — function". 


(2) iie for a project. 
(3) Feeling ia. 


(4) Recognizing odours. 
(5) Recognizing music. 


(7) Blood flow inside arteries 


(f) Respiration mechanism. 


G Compare between : the spinal cord and roedutls t oblongata, “according to : 
° site — function". 


From the opposite figure : 
What is the difference between 


structure no. (1) and structure no. (2) ? 


(2) 


Give reason for : the centre of the reflex actions is the spinal cord not the upper centres of 


J . 
the two cerebral hemispheres. 
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h ha 
LAOSA "Ae Lorc¢ soccer 5 
os id ve t s+ Y > a 


gy In the opposite figure. which ot the following 
statements is the most accurate ? 
Lo The 5" jobe can t be seen, due to its covering \ ith 
the frontal and parietal lobes. 
The temporal lobe is completely hidden. 
<; The skin sensory centres are easily determined. 
(d) All the brain lobes are completely clear. 


If you know that each cerebral hemisphere contains nervous peon that control the organs 
of the half opposite to it, which of the following their injury causes a paralysis in 
the right arm muscles and the lack of sensation in the left hand respectively ? 
(a) Right frontal lobe / Left parietal lobe. 
(b) Left frontal lobe / Right parietal lobe. 
(©) Left parietal lobe / Right frontal lobe. 


arietal lobe / Left frontal lobe. 


@) Right p 
o Which of the following is the most region containing fat substances ? 
@ Grey matter. (6) White matter. 
© Synapses: @ Ranvier’s nodes. 
Answer the following question : 
ure illustrates a section 


The opposite fig 
in a nervous system structure : 


from your study, the name 


(a) Conclude 
and from which is it 


of this structure, 


b)" This structure cooperates with other body organs to perform an import aot 
( - 


inside the body" _ What are these organs ? And what is the common 
ins 
9 


them - 
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gi j 
Diy 
the leg MOVES, when 


hitting beneath the 


knee 
yam 
hammer ’ edical 


Chapter Peripheral Nervous 


System 


Lesson Five 


F oy 
| Second ¥ Peripheral nervous system E | 


th all the body parts. — 


entral nervous system wi l 
n as distributed all over the different body parts, 


s It consists of a network of nerves that are 
and include : 


\ 


Cranial nerves | 


s Number : 12 pairs connected to the brain. © Types : sensory, motor or mixed nerves. 


Mixed nerves 
t the nerve impulses from the receptor organs to the brain 


| ‘ s that transmi ' 
ie aie niine orders from the brain to the effector organs, i.e. they are 


sensory and motor nerves together. 


| E spinal nerves | 


| 


| 


onnected to the spinal cord and exist in successive pairs on both 
hese pairs are arranged, as follows : 


Number 


* Number ; 31 pairs are ¢ 
‘ides of spinal cord and t 
Nerves 


“9 Cervical 8 pairs that are connected with the neck 


———_ 


a 
comes 


—@ thoracic 12 pairs that are connected with the chest (thorax) 


Tei 


.@ Lumbar 5 pairs that are connected with the ies 
e lumbar 


—Q Sacral 5 pairs that are Connected wi 
i ac 


es 5) Coccygeal 1| pair that is Connected with coc 
aia cyx, 


ral vertebrae 


-—__" 
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s Types : mixed (sensory and motor nery 
s Spinal nerves roots : each spinal nerve h 
POL. Dorsal root 


Chapter ™ 


es together). 


as two roots (dorsal and y entral) 
Ventral root 


_ It contains motor nerve tibers 


as ina 


Structure : It contains sensory nerve fibers 


; It transmits messages or 
SR RS Vaen stimulating motor orders (nerve 
impulses) from the receptor 
Function : organs to the spinal cord 
and the brain. 


impulses) that come from the brain 
and spinal cord to the responding 
(effector) organs, such as muscles 
and glands 


=....s.sssseo 
s..... 
ATT T 
iii ee eee ee ee ee 


The vertebrae of the vertebral column (3 
down into five regions, which are : 

~ Cervical vertebrae (7). ~ Thoracic vertebrae (12) 
~ Sacral vertebrae (5). -C Occygeal vertebrae uii 
Therefore, the number of nerve 
cervical and coccygeal regions 


@ Test yourself TOC eset ewwse 
Choose the correct answer : 


| Which of the following cells belong to the Peri 
© Sensory cells and connector cells, 


3 vertebrae) are arranged from up to 


Lumbar vertebrae (5). 


s Pairs is differe 
pairs is different from the number of ve 


rtebrae in 


` 
@e@eecescecs 
e®e®een2eeceess 


i 


ae 


HETVOUS system ? 


| © Connector cells and motor cells, 


| (c) Sensory cells and motor cells. 
| @ Connector cells and neuroglia. 


t 


Reflex arc (Reflex action) Me, ci A 
} | 
grr 


Reflex arc 


\ P e nervous à 
jt is th ty ofthe nervous functi 


activity unit in the human body, 


ons can be anal 
Lo Yzed i i 
e The major levels. into a group of reflex actio” 
EPT ka ‘ 
we een 3 
25 udes two 


e reflex are iac! 
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b Lesson Fiy 


. The reflex arc consists of 
"In most cases" 


/ Sense Sensory \ ‘Connector, Motor Responding 
oan _ neuron l -neuron Şi neuron | } organ 
— Afferent Intermediate” ` Efferent y Effector 
’ 


It is the organ that responds to the changes 
that happened in the environment, such as 
muscles and plands, 


ai ` Voluntary _ The response is in the voluntary 
9 _ (Somatic) reflex arc: (skeletal) muscles, 


— ó Involuntary The response is in the involuntary 
‘pees reflex arc: : muscles (like cardiac muscle) or glands, 


Sensory neuron Connector neuron 


p 
i 
i , Grey 
‘ Sensory fiber Dorsal p 
' Skin surface of thumb root < ties 
| (Sensory receptors) 
' f 
> # DS f 
À 4) NS 
i Motor / | 
fiber  Ventra . , 
root Molor White 
|. neuron Matter 


Central 
(5) canal 


Lio candle Muscles of arm 
‘Stimulus) th ponding pan “Lles t) 


Mechanism of the reflex action 
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e co : 
* The thon neurons are completely found inside the grey matter, —— 775 
the cel] body are are nerve cells with one axon that branches at short dist: 
resemble dend wo branches, where one of them is long and ends with ‘a ance fp | 
rites and directs towards the receptor organ and the other js eiry M, 
* SHOR ang 


dire Di 
cts towards 
wards the central nervous system. 


The cell body 


A 


A branch to A branch to 


the receptor the central nervous 
organ system 


oe 
’ test yourself ees 


q’ yo 


Á he ON. fro: F 
onposite enre renresenis a ri F 
“ae opposite figure represents a reilex arc, 
which of the fat} ; $ 
forty the foiowmy represents the correct 
arrapar! frp t) ; š ‘ 
ele detratiitiiitsst, Lor Lie fransmission 
PF saris $ 
Of RErve tyipuise “F 
pfi puisi 
a iF a? 7 -3 
a Eet maneneo Fo ne oe A S <e F d -oan =- fja Ni 
RY Y y 9 % 
;t 5 i 
=p Jas amenaje iG oe os x ———> M 


cs Y y # 
52S E, E R zZ M 
Pot containing 


(ZX. Y — LM hot water 
| Give reason foc : the leg movement when hitting beneath the human knee by using 
a medical hammer. 


Autonomic nervous system 


e Function : 
It regulates 
- Regulating 
- Secretion of the body glands. 


ə The autonomic nervous system 


’t obey the human will), such 


the different involuntary activities (that don me 


the contraction movement of the cardiac muscles and smooth (involuntary 


consists of : 


_ Its nerve fibers arised from the thoracic and lumbar regions of the Sat a oui 
Function : it acts as the emergency system, where the nerve imp Ist ci oe 
A .- evstem, control many of the internal body organs, causing 
zy p yi enable the body to face the emergency situations. 

e 
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>» Lesson Five 


en apt 
a m 
g Parasympathetic nervous system : ) Do you know... ?— 
_ jts nerve fibers arised from the brain stem and e The brun stem oa a. 
sacral region of the spinal cord. encephali) consists of 
the midbrain, Pons Varolii 


, Most of the internal body parts receive nerve fibers and medulla oblongata. 
from both the sympathetic and parasympathetic 
systems, and in most cases the effect of one system antagonizes the effect 
of the other system, as shown in the following figure and table : 


Effects of parasympathetic nervous system 


| Effects of sympathetic nervous system — 


Dilation of Brain stem A>  Constriction 
eye pupil 4 > 5 of eye pupil 


a Increases the salivary 
glands secretion 


Slows down the 
heart contraction 


Contraction of 


Increases the 
bronchioles 


> — ON 
> DANS o R far, 
Æ ~ 


Increases the secretions 


2222292 


hp] 
We. 
5 Oo 


SSI 


Contraction of 


R 


glucose level in blood AI. 
= Lumbar gallbladder 
Epinephrine hormone G T) 
secretion ; 2, 
dP Contraction of 
Relaxation of g% urinary bladder 
urinary bladder 


Different effects of autonomic nervous system on some parts of the body 
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F i Effect of parasympatii tic 
Auteyrvous Efect of sympathetic pervo nervous system 
Effector == oe system 
ex —_~ | constriction of eye pupi 
Causes dilation of eye pupil. Causes col Lole ye pupil. 
Eye : auses T 


Causes an increase in the 


uses a decrease in the wa alive | 
salivary glands : peo of saliva. secretion of saliva. | 
Causes dilation (relaxation) of | Causes constriction | 
Respiratory bronchioles and decreases their (contraction) of bronchioles and | 
ee" secretions. increases their secretions. 
Heart : Increases the heartbeats rate and Decreases the heartbeats rate | 
pas: the force of contraction. and the force of contraction. | 
Causes vasoconstriction “48 “| 
(contraction) of blood ve esels Causes vasodilation (relaxation) 
Blood vessels : that are present in skin viscera of blood vessels that are present | 
salivary glands, brain, genital in salivary glands and genital | 
organs and lungs. organs. | 


Alimentary canal : poe : ton ofthe wallof | Causes contraction of the wall 
intestine and colon. of stomach, intestine and colon. | 
nene 


Gastric glands : Decreases th i 
e secretion. Increases the secretion. | 
Pancreas : he a decrease in Causes an i in “a 
; s an increase | | 
e secretion of enzymes. secretion of enzymes: | 
me Causes the breakdown of 
f? 
po „therefore the glucose Causes contraction of 
“ea = lood increases. gallbladder. 
ulates the secretion 
Medulla of pert ete hormone or ) 
Y ic e 
the adrenal gland : cna to blood No parasympathetic fiber 
the glucose Gel on connection with this aii 
_ Causes relaxati . oF 
Urinary bladder : bladder. on of urinary Causes contraction of 
urinary bladder: a 
O; Test yourself 5 
cpap Geant ” 59a al 
which of the following regions in the spi uit 
Œ nervous System don’t emerge ? Pinal cord, from which the fibers" 
Cervical ° (b) Thoracic à © L h @ sat | 
umbar. 


pstriction of eye pupil emerged ? 


b Thoracic. 
(a) sacral: - © : ; © Cervical. 


which © “the following regions the pe 
ø ones autonomic nerve fiber th! ow # 
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Chapter 


Peripheral Nervous 


questions on Lesson Five System ti 

GPS 

gpa pastors signed BY 3K are answered in detan, L® Understand OApply @ Analyze aniz 
| First | Multiple Choice Questions T test 


is 33, what is the relation 


F It is equal to the number of spinal nerves pairs. 
© It is equal to the number of cranial nerves pairs. 
¢ It is greater than the number of spinal nerves pairs. 


a 
E What are the nervous structures found in the 10" spinal nerve and spinal cord together ? 
‘ ~ . 

2 Glial cells and motor neurons’ bodies. 


© Nerve fibers and glial cells. 


© Motor neurons’ bodies and nerve axons. 
d 


Connector neurons’ bodies and glial cells. 


E From the following figure that illustrates the connecting nerves between eye and brain, 
what is the type of nerves (X) and (Y) respectively ? 


p (X) 
« Mixed cranial and sensory cranial. 

b Mixed spinal and motor cranial. 

© Sensory cranial and motor cranial. 


4 Mixed spinal and mixed cranial. l E 


i ; implest reflex arc ? 
Q which of the following is absent from the simplest re 


i b) Motor neuron. 
t Sensory neuron. 


fn (d> Responding organ. 
~ Connector neuron. 


——— 


i : n’t present in the grey matter of spinal cord ? 
A which of the following neurons whose body isn’t p grey hita 


m ‘h) Motor neuron. 
$ Neuroglia. 


(d Sensory neuron. 
~ Connector neuron. 


a 
5 a ferstand © App @ Analy? 


cted to the terminal arborizations of 


Chapter ~ 


(BB In the reflex are, which of the following are conne 


h ‘ 
the connector neuron ? 
body of sensory neuron. 


The dendrites and cell 
The dendrites and cell body of motor neuron. 
' The responding organ. 


The sensory receptor. 


G4 The opposite figure represents a reflex are, 
ich of the following represents the correc 


rangement of neurons through which 
the nerve impulse passes 4 Pin diy or 
e Muscle X 


N ——e Y ——* É 
Y ——» Z ——» X 


(1) Which of the following statements is correct ? 
v (X) is a neuron and (Y) is a motor neuron. (X) (Y) 


© (X) and (Y) are sensory neurons. 
© (X) is a motor neuron and (Y) is a sensory neuron. 
Skeletal 


3) (X) and (Y) are motor neurons. 
muscle 


Smooth 
muscle 


(2) Which of the following statements is correct ? 
@) (X) causes a voluntary movement and (Y) causes an involuntary movement. 


® (X) causes an involuntary movement and (Y) causes a voluntary movement. 


©) (X) and (Y) cause a voluntary movement. 
@ (X) and (Y) cause an involuntary movement. 
When a person accidentally touches a hot teapot, that is near to him, he pulls his hand 
° fastly, but he feels pain later, study the following statements, then answer : 
(1) The stimulus reaches the brain first, then to the spinal cord. 


(2) The hand pulling is under control the spinal cord. 
(3) Before the temperature stimulus reaches the cerebral cortex, it passes through 


T 


Which of the previous statements is correct ? 


@ (1) and (2). ®©) (1) and (3). © (2) and (3). 
a medii 


What is the reason for no pulling the person his arm when being injected by 


°@ Feeling no pain. 
4) Delaying the nerve impulse that passes to the spinal cord. 
© Damaging the n 
q preventing the one 


eural receptors in skin, 
le response to the reflex action. 
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ff) Which of the following diagrammatic fi: ures shows the correct sequence Of the neurons 


O that form the reflex are ? 


a 7 ; 


; ‘age s 
\ | Connector neuron 
i \ | » Direction af the nerve 
| | s | | impulse tran: mi si wi 
(a) b 
/ o 7 ~o N 
© @ 
The opposite figure represents a neuron, 
which of the following choices can ‘i 
be present at (X) and (Y) respectively ? m 
@ Intestine / Brain. ®© Spinal cord / Gland. 
@) Leg muscle / Spinal cord. 


(© Hand / Eye. 
SOE: aI apaa 
® Contraction occurs suddenly, when a hand touches a hot surface, which of the following 
4 


Control(s) this action ? 
(© Parietal lobe of the cerebral cortex. 


a) Spinal cord. 
@ Voluntary muscles, 


© Involuntary muscles. 
Dinside the grey matter of spinal cord, the dendrites of neurons cell bodies are present, which 
Of the following represent these cells ? , whic 


* Sensory and connector. 
~ Motor and connector. @ Sensory, motor and ¢ 
Onnector 


©) Sensory and motor, 


Which of the following neurons totally exist inside the centraj . 
ETVOUS syst 
em ? 


y Connector neurons only. (b) Motor 
c) Sensory and connector neurons. j 


| 


@ Analyze 
rstand aad , matter Ot 5 vinal cord”? 
@ Unde ide the grey matter Į | 


are found outs! 
flex are y ies 
wing parts of Fe , neurons’ bodies. 
G Which of the following P ' ® Sensory n pen 
(D Connector neurons ' bodie D Connector neurons ibers. 


© Motor neurons’ bodies. 
tivated during relaxation ? 


; i stems is ac 
Which of the following SY OP arasympathetic. 
(2) Sympathetic. 
Peripheral. 
© Autonomic. O Perip 
ye of a person that was exposed (A) 


18) À The opposite figure represents an € 
(A) and (B) 


to a bright light, what happens to the distances 
respectively, when he moves to a room with dim light ? 


(a) Increases / Decreases. 


(6) Decreases / Doesn't change. 
©) Decreases / Increases. 


@ Doesn't change / Decreases. 


From which of the following regions are the nerve fibers that act on the contraction of 
gallbladder arisen ? 


@ Thoracic region of the spinal cord. (© Lumbar region of the spinal cord. 


(©) Brain stem region. @ Sacral region of the spinal cord. 


iP 
20) Which of the following doesn’t obey the x 
- PE ah ar y the autonomic nervous system effect, when â pers 
faced a terrifying situation ? 


relaxation of stomach muscles, sel 
@The ta C The contraction of lungs’ blood - 


(© The relaxation of urinary bladder muscles. @ The contraction of bronchioles: 


What happens for the secretion of saliva when feeling fear ? 


E cna: ceili, 
@ kino (0) It decreases, 
i : y 
; wing re , 
poe whic of = B regions are the nerve fibers that act on inereasi"® 
contraction emerged ° 
‘on of spinal cord. wil 
e > The e thoracic region Ot Sp (© The lumbar region of spi” 
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gm opposite figure shows the urinary system in human : 
(1) What is the region from which the nerve fibers 


are arisen that cause the secretion of adrenaline 
hormone from structure (A) ? 


a) Cervical region. 


A ° . 
b Thoracic region. 


© Lumbar region. 


@ Sacral region. 


(2) What is the region from which the fibers that 
cause the expelling of the liquid in structure 
(B) out ? 
(a) Cervical region. (b) Thoracic region. 


© Lumbar region. @ Sacral region. 


E What is the effect of parasympathetic nervous system activity on the digestion process ? 
2) Accelerated. (© Inhibited. (c) Stopped. (@) Not affected. 


B What is the nervous system that leads to the non-contraction of the urinary bladder, when 
a damage occurs in a type of its fibers ? 
a Sympathetic nervous system in sacral region. 
Ý Parasympathetic nervous system in sacral region. 
© Sympathetic nervous system in lumbar region. 


oP arasympathetic nervous system in lumbar region. 


ol tom which of the following are the nerve fibers that act on increasing the salivary glands 


‘cretion emerged ? 
© The thoracic region of spinal cord. (b) The lumbar region of spinal cord. 
© The brain stem region. @ The sacral region of spinal cord. 


Rs To which type of cells does the following cell belong ? 
h Motor neurons. 
D Connector neurons. 
X Sensory neurons. 
. Neuroglia, 


S] CamScanner 


PR a; 
y+? 


> What happens when the dorsal root of a spinal nerve ts cut ; 


tot’ 


PA i 


ce) 


the following choices describes the type of 
this cell and the direction of nerve impulse 
respectively ? 


Fhe connected sensory receptor to this root remains working. 
The connected sensory recepior to this root loses the sensation. 
‘The movement of the muscle connected to the ventral root will vanish. 


The connected muscie to the ventral root V il remain responding reflectively. 


“ay * The opposite figure represents a neuron in 


which the nerve impulse passes, which of A 


2) Motor / To the spinal cord. » Motor / Away from the spinal cord. 


© Sensory / To the spinal cord. Ù Sensory / Away from the spinal cord. 


Æ If a driver was subjected to an accident in which his arm was injured, and after 
transporting him to the hospital, he told the doctor that he can feel his hand, but he couldn't 
move it. What are your recommendations that may help the doctor in the initial diagnosis 
in case of the absence of any fractures ? 


(a) The damage of receptors in the hand. 

(6) The damage of nervous link between the hand receptors and the central nervous system. 
© The damage of nervous link between the central nervous system and the responding org% 
@ The damage of both links in (b) and (c) together. 


a Æ The opposite figure represents a neuron, which of the following 


o 


parts may be present at (X) and (Y) respectively ? 

Terminal arborizations of connector neuron / Thumb. 

(© Cell body of connector neuron / Thumb. (x) 
(©) Thumb / Terminal arborizations of connector neuron. 

@ Thumb / Cell body of connector neuron. 


9 


3% Which choice in the following table illustrates the effect of adrenaline hormone 


Re Blood pressure Level of glucose 


Increases Increases 


) 


3) %# A person saw a tiger sudd 
* through the activity of the autonomic nerve fibe 
from which of the following regions are those fen isen ? 

l arisen 

1 The brain stem region. . 

DTi E (©) The thoracic and lumbar regions, 
j . @) The brain stem and thoracic regions, 
a Æ Which of the following expresses the e 


ffect of sympathetic and paras . 
nervous system on the heart ? P parasympathetic 


(a) Symmetric. (©) Opposite to each other. 
© Complementary. @ Successive. 


Æ When eating a meal containing carbohydrates and meats during watching a horror 
7 movie, what is the effect of that on the rate of digestion process ? 


(a) Increases in mouth and stomach. (b) Decreases in mouth and stomach. 
(©) Decreases in mouth and increases in stomach. 
@ Increases in mouth and decreases in stomach. 


[Second Miscellaneous Questions 


D Compare between : cranial nerves and spinal nerves, "according to : 
a 
their number — types". 


O Explain : the reflex action doesn’t need the brain interference. 


—_—$—_— Sr 
and peripheral nervous system, 
Q compare between : the central nervous system ana penip 
according to : the function". 


: i by pin or touched a hot surface, 
QErpiain : when a hand is exposed to a prickle by p 


i i short time. 
the Sensation of pain occurs after withdrawing the hand with a very 


i i l of glucose in blood". 
i on increasing the leve 
$ The parasympathetic nervous system ee per 
°W far is this statement correct ? With exp =" 
i it is exposed to a bright light. 
Give tion of eye pupil, when 1 
reason for ; the contrac | 

tion and relaxation of urinary bladder arised 


: c 
D pie nerve fibers that act on the contra How far is this statement correct ? 


Wit he same region of the spinal cord 
h ©xplanation. ; | 
i den decrease in 
a i stem deals with the sud 
`i a how ; the sympathetic nervous SY 
Pressure. 
(rep) te | DY (gee AES) cited Lot paca (153) 

h 
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Questions that measure | 


Choose the correct answer : 


E Which of the following can be changed in the 


Opposite figure to become a scientifically correct 6) 
reflex are ? 


(1) 
© Placing the direction of cell body 
no. (2) at the finger position. 
© Placing the terminals of cell 
no. (3) at the position of the muscle. 
© Placing the cell body no. (6) at the 
position of its terminals and vice versa. 


Š Replacing cell no. (3) with cell no. (2). 


E Which of the following parts their actions are complementary with the action of 
the occipital lobe to perform the work of eyes as a sense organ ? 


& Hindbrain and autonomic nervous system. 
Midbrain and forebrain. 


© Hi 
M 


n) (ao) 


ndbrain and peripheral nervous system, 


idbrain and peripheral nervous System. 


(œ) ( 


Which of the following has/have no role in the action of respiratory system ? 
a Nervous centres in medulla oblongata. 


b, Nerves between cervical and lumbar vertebrae. 
T> The frontal lobe. 


q Nerves from the brain stem, 


v- 
DE RR n ous sy 
One of the treatment methods of bronchial asthma is the effect on the nerve" 

what is the effect of drugs that treat this case ? 


@ Activation of sympathetic nervous system. 

m nhibition of sympathetic nervous system, 

(b I -ation of the two types of autonomic nervous system. 
| © Activation 


types of autonomic nervous system. 
sition of the two 

bition © 

F Inhi 
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Test on Chapter B 


Choose the correct answer (1 : 20): 


T Which of the following statements isn’t correct about the nervous system ? 
(a) The nerve consists of uncoated nerve bundles. | 
(5) The nerve fibers group is coated with connective tissue. 

(©) The nerve is supplied with a group of blood vessels. 

(d) The nerves may be sensory, motor or mixed. 


If you are writing an article, which of the following lobes will be the most active in brain ? 


(a) The frontal and occipital lobes. 

(6) The parietal and temporal lobes. 
(© The temporal and occipital lobes. 
(@ The frontal and 5" lobes. 


tly elongated, due to the shortage 


3 Æ Which of the following parts whose cells are grea 
of auxins from this part ? 

@ The side of stem facing light. 

®©) The side of root facing water. 

© The lower side of stem in a horizontal position. 
The upper side of root in a horizontal position. 


a The Opposite figure illustrates a neuron without myelin 

sheath, in which direction does the nerve impulse 

— and what is its speed ? 

: . miss (A) to (B) more quickly. (A) 

© From (B) to (A) more quickly. 

Ü From me to (B) at a lower speed. 
) to (A) at a lower speed. 


(B) 
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E what is the reason that makes the 
membrane equals (-70 mV)? 


a) Increasing the permeability of (K*) to outside. 
(b) The opening of (Nat) channels that are present in 


potential difference on the two sides of the nerve fiber 
anti 
the fiber membrane. 


to) The occurrence of nerve impulse. 
aD The isolation by Schwann cells, 


E What is the result of the exposure of a plant root to light from one side and to water from 
the other side ? 
(a) The growth of root horizontally. 
(b) Promoting the hydrotropism of root. 


(c) The positive phototropism of root. 
(AÀ The stopping of root growth, 


Which of the following choices is applied to the peripheral and autonomic nervous 
systems ? 


(a) The first system is a part of the second system. 
(b) The second system is a part of the first system 


©) The first system is completely voluntary and the second system is involuntary: 
(d) Each one of them works separately from the central nervous system 


8] Which of the following statements agrees with the refract iod ? 

(a) The move i i el 

a) The ment of nati and potassium ions remains constant through it. 
(b) The nerve cell can’t transmit a new Nerve impulse duri 
(c) It is completely similar to the time of rest of al 


ne 
(d) The number of ADP molecules decreases <a cell, 
git, 


T Which of the following isn’t contro 
nervous system ? 

(a) The relaxation of bronchioles in the two lungs 
® The decrease of urination rate, l 


Hed by the Sympathetic part of the autonomic 


(© The increase of heartbeats rate. 
- The stimulation of salivary glands secretion 
i . 
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> Test A 


asıng a thief, he hit him on the back of his head to be able to 


disruption of his balance i 
; ' and falling to the i 
the following parts do you expect to be affected by that ? ground, which of 


a) Medulla oblongata. (6) Cerebellum 


10} While a policeman was ch 
arrest him, that led to the 


(c) Thalamus. 


(d) Hypothalamus. 


ii In the opposite figure, what is the role of structure (A) ? 
(a) Releasing the acetylcholine from the synaptic vesicles. 
(b) Starting the stimulation of the postsynaptic membrane. 


(c) Ending the role of neurotransmitters in stimulating 


the postsynaptic membrane. 


(d) The entry of calcium ions to the presynaptic membrane. 


The opposite figure represents a reflex arc, which of 

the following represent the numbers from (1) : (5) 

respectively ? 

® Sense organ / Afferent cell / Connector cell / 
Efferent cell / Responding organ. 

© Sense organ / Efferent cell / Connector cell / 


© Responding organ / Afferent cell / Connector cell / Me aua, 
@ Responding organ / Efferent cell / Connector cell / Afferen 


Afferent cell / Responding organ. 
Efferent cell / Sense organ. 


è Where is the dura mater present ? 
ð Beneath the skull bones and pi 
b Beneath the skull bones and ab 
© Above the pia mater and beneath t 


a mater. 
ove the arachnoid. 


| 
‘ erve . ce. 
i They coat the groups of n s cells with myelin substan 


t cells of the central nervous 


| 
| 9 ns of 0 
L a Y Provide the ax0 the efferent and afferen 


! They act as a link betwee” 
s Ystem ee eee 
i 157 
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+. nervi hat affect 
pes of autonomie nervt 


pA 
6 
i ‘ ty 

i € h the two 
15] Which of the following pee š : 

ini adder : 
the muscles of the urinary bla an 
a) They work together at the sam al 
jy) They are emerged from the same g sre 
©) They differ in their action, according 


emerged. - 
al) They are related to the brain stem. 


spinal cord. 
f the spinal € | o 
gion of spinal cord from which they are 


CO 3% The opposite figure shows the lower surface of brain, 


' 9 
what is the number of the appeared lobes of cerebral cortex - 
(b) 4 


(a) 2 : 
©5 q 10 


If you know that the knee joint has an important role in the movement of leg bones that 
enables the human to move, in Mimosa plant, which of the following whose action is 
similar to the action of each of knee joint and leg bones respectively ? 

(@) Primary rachises and primary pulvini of the leaflets. 

(5) Secondary rachises and secondary pulvini of the leaflets. 

(©) Pulvini of the leaflets’ bases and secondary rachises of the leaflets. 

(d) Primary pulvini and primary rachises of the leaflets. 


18] The opposite graph illustrates the stages passed 
by a nerve cell that was exposed to a stimulus, 
which stage represents the repolarization ? 

(a) A —> B WB — cC 
go> D OD —»E 


Potential difference 
(mV) 


The opposite figure illustrates a plant inside a box 
with two lateral holes, what happens to the plant a | 
stem after passing several days ? 
+p) It bends towards the light source (A), e 


DIt bends towards the light source (B), 

t B oe in 

= [tbe nds towards (A) or ( ) and this is determined b y the differen i ) 
tration of auxins. / 


+ Tr groWS vertically and doesn’t bend, 
t 


the concen 


i 
en A | 
G 


Which of the followin 5i PEF l 
20 g doesn £ aiicvi the speed of nerve impulse transmission ? 


a The increase in the nerve fiver diameter 


b) The presence of myelin sheath. 
© The increase in the stimulus strength. 


(d) The presence of neuroglia. 


Answer the following questions (21 : 23): 
21 Explain how : the autonomic nervous system affects the digestion process in a person 


who has just finished eating his meal and set for relax. 


er amount of energy during its transmission through 
with the transmission of another nerve 


linated nerve axons". 


"The nerve impulse consumes a larg 
the non-myelinated neural axons, comparing 
impulse having the same strength through the mye 
How far is this statement correct ? With explanation. 


The Opposite figure illustrates a section in 


the cerebral cortex : 
tom Which no, (1) and (2) are formed ? 


= 
Disa OEO 
S l 


i 


PEPY 
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(According to tne standards 


of the Ministry of Education) | 


ten wre, 


ee 
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Test 1 C On the First Month 


Oo From the opposite figure, what happens to the seedling if b Mica 
the mica sheet is replaced by gelatine ? RO NS /sheet 
N / 


(a) It curves towards the light direction. 
() It curves away from light. 

(©) It grows straightly. 

(d) Its growth stops. 


From the opposite figure, what do 
you expect to happen for the level of 
mercury in the tube, in the summer 
morning in case of increasing each of 
temperature and the number of plant 
leaves respectively ? 
@ Increases / Not affected. 
() Increases / Increases. 
© Not affected / Not affected. 
@ Not affected / Increases. 

e in the renal vein 


i ta 
Which of the following is correct about the protein percentag 
rmal cases ? 


compared to the renal artery in no 
@ Less than. 
© More than. 
© Equal. 


@ There is no relation. 


| Which of the following charac 
| 


terizes the 
from 
fluid that is present in structure p y)? 
the fluid that is present i" ai 
s. 
® The absence of red blood c° 
© The presence of glucos®: 


© The absence of protein: (Y) 


| 
| (Viera / ore ae 
alt reo 
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any paths, which of them illustrates the response of 


The following diagram has m 
W à i i 
| the blood vessels in the skin on decreasing the body temperature ? 
| 
| 
| Decreasi 
| . bady. . 
| temperature 
Fo $$$ 
| _Constriction of blood vessels Dilation of blood vessels 
—— —. Dae pra Eo e na Mmm 
Decreasing D Increasing Decreasing Increasing 
the blood | the blood the blood the blood 
flow to the skin | flow to the skin ‚flow to the skin flow to the skin 
Nank ina aaiaanna s-——_____- a” 
D © © d 


< 


If you know that creatinine substance is one of the nitrogenous wastes of the metabolism 
process that the muscles perform, and the kidneys get rid of it normally from the body, if 
the normal range of creatinine in a healthy person ranges between (0.7 : 1.2 mg/dL). While 
in the kidney failure patient, it reaches above 4 mg/dL, which of the following represents 
the creatinine concentration in the purifying liquid in the artificial kidney device ? 
a 1.2 mg/dL. 0.7 mg/dL. © 4 mg/dL. 
| 7 | Which of the following statements isn’t applied 
| to the plant in the opposite figure ? 


J 0.0 mg/dL. 


‘a, It responds to the light stimulus. 


b, Its response resemble the response of 
Mimosa plant to touch. 


© It contains green plastids. 
d It has a specialized sensation system. 


Which of the following substances is(are) not found in the sweat ? 


a, Water. b: Sodium salts, (c) Urea. al’ Glucose. 


Answer the following questions (9 & 10); 


Explain : the root system and the vegetative system in plant share in the excretion of 
some substances. 


———- anjani aa 


C are between : sweat gland and nephron, "according to : the function". 
o omp 


wr 
Test 2 


choose the correct answer (1 : 8) ; 


i The opposite figure illustrates a type of transpiration in the plant 
What happens to the transpiration rate on the absence of structure 
(A) from the leaves ? 


Decreases. 
©) Increases. 


(©) Not affected. 
@ Vanishes. 


2 The opposite figure illustrates three excretory organs in 
the human body, if you know that organ no. (1) has a role T 
(1) (2) (3) 


in the respiration process, organ no. (3) has a role in the 
digestion process, what do the excretory substances (X), 

and (Y) represent respectively ? 

@ Nitrogenous wastes / Water. 

(©) Water / Spices. (© Spices / Poisonous substances. 


@ Poisonous substances / Nitrogenous wastes. 


ur urine samples and the lost amount of sweat for 
in the following table was 


Q The following table illustrates fo 5 
a person in different weather days, which sample 


collected in a hot day ? 


3 ion in plant ? 
with the excretion in p 
£ agrees 
| Which of the following statem onis ration rate decreases. 


EA creases, the transpi 
Ñ AS the photosynthesis lose continuously: 
| DThe hydathodes open and € - ane trees with fallen leaves in winter, 


| “The transpiration proce 


| D . -elated tO 
| The excretion rate is °! 


Pe 


————— 


psia 


eee 
i a level in each of 
hs shows the rate of change in ure 
Which of the following grap blood with iming ? anin 
the purifying liquid and the passing papirene 
saan sairat — Urea concentration in 
er the patient's blood 


6] The opposite figure illustrates an apparatus used to 
prove the tropism, what is the procedure through 
which the plumule of seedling no. (1) grows to be as 
figure no. (2), when fixed as in this apparatus ? 


(@ Rotating the seedling for two days and 
fixing it another two days. 


(Ð) Fixing the seedling for two days and 
rotating it another two days. 


(©) Rotating the seedling for four days. 


@ Fixing the seedling for four days. 


Which of the a graphs expresses the degree of sensation complexity for three 
living organisms : 


Degree of Degree of o 
ME o- complexity sensation complexity — p” 


De A 
nee empty | | a us ny o Moke 
| aA Parser A us 


go a 
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» Monthly Tests 2 


In which of the following organisms are the two kidneys present in the form of long and 


thin organs ? 
z Whale. (h Frog. (©) Bat. 4L Elephant. 


_ 2 aan 


\aswer the following questions (9 & 10) : 


"There is no relation between the constancy of the blood content and the kidney 
function". How far is this statement correct ? With explanation. 


| 
| 
| 


ID The opposite figure illustrates a part from 
a section in the human skin, what is the relation 
between the two structures (1) and (2) ? 


eee 
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wer (1:8): stimulus compared to 
Choose the correct answer i s=: i sulted from strong l I 
EE wha ic i tential that re i ulation ? 
What is a a i eee th, if both of them are sufficient for stim 
stimulus 


J) Equal. 
@ Double (6) Higher. © Lower. @ Eq 


Which of the following represents the change occurred in the environment that makes 


. H 9 
the nervous system respond with a certain way ! l 
| (@) Stimulus i ©) Response. (©) Receptor. (@) Sensation, 


B Which of the following represents the role of Schwann cells in the transmission of 
nerve impulse ? 

@ They nourish the axons of neurons. 

(b) They decrease the speed of nerve impulse. 

(©) They increase the speed of nerve impulse. 


@ They protect the nerve cell. 


According to the values of the ions illustrated in the following table, what is the state of this cell ? 


Menlo (| tte ern [Oe ae 
(© The end of the depolarization state. Inside the neuron | Outside the neuron 


(©) The beginning of repolarization state. 
@ Increasing the polarization. 


EB The following figure illustrates the accumulati Kg a í 
the root and stem in a horizontal sole te of auxins in the growing tip for each 0 


pees What is the ex i tes ? 
@ Inhibiting the elongation of cells on pected result in both sta 


the two sides which are free from auxins 
(b) Activating the elongation of cells on 
the two sides which are free from auxins 


(€) The curvature of each of the two ti 


ps in the s : . 
(d) The curvature of each of the two tips in an Aine pa 
irec 


o tion to the other. 
The following graph illustrates the sta it is 
exposed to stimulation, where : ges through which the nerve cell passes, when! 


- (AB) : polarization stage. - (BC) ; q 


- (CD) : repolarization stage, - (DF) ; teres stage. mY) 
In which of the following stages the positive į & polarization. 4 
the negative ions inside the nerve cel] 9 10ONS exceed k 
3) The beginning of the depolarization 
o of the repolarization stage. Stage and the end F 
. . pD f — m" 
end of the depolarization stage ang inai -0}* 
Te repolarization stage. me beginning of 
- The beginning of depolarization stage and increasing the polarization S8” 
€) ‘zation stage and the beginning of E 
= The polariza repolarization stage. 
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7] The opposite figure illustrates an apparatus 


used to prove the tropism, what is the Adise 
mMtaling 
procedure through which the radicle of seed slowly iii 


no. (1) grows, in order to be as figure no. (2) Electric motor T ' 
| on fixing the seed as in this apparatus ? ' K 
| Bean seed 


(1) (2) 
(a) Rotating the seed for two days and fixing it for the next two days. 
b) Fixing the seed for two days and rotating it for the next two days. 
©) Rotating the seed for four days. 
(d) Non-rotating the seed for four days. 


Which of the following organelles characterize(s) the glial cells from the nerve cells ? 


‘’) Mitochondria. (b) Nissl's granules, © Centrosome, (d Nucleus, 


\nswer the following questions (9 & 10) : 

Arrange the following stages of the nerve impulse, starting from its occurrence 
at the rest state, then mention the direction of the nerve impulse transmission. 
Explain your answer, 


ou on-nervous 


S tissue js supported by nervous components and other 
` “Ove this with an example for the two components. 


gt tery 


“hoose 

Which of the followin : 
s during the pet! 
graph ? 


Te 


amount of ion 


transmission in the opposite 


Outside 
the cell 


LSD 
+H 
3 f 
‘ ; 


The opposite figure illustrates the accumulation of danin 
auxins in a side of the growing tip for each of the stem tip of 
and root in a vertical position, what is the expected result stem 
in both states ? 
(a) Activating the elongation of the two sides cells where 

the auxins accumulate. 
(b) Inhibiting the elongation of the two sides cells where 

the auxins accumulate. Growing 
© Both tips bend in the same direction. ped 


@ Both tips bend in two opposite directions. 


Which of the following organelles characterize(s) the nerve cell from the glial cells ? 


(a) Centrosome. (© Nucleus 
© Mitochondria. 


@ Nissl’s granules. 


The opposite figure illustrates two parts of two 
neuron’s axons (A) and (B) having the same 
length, in which of the following does each of 


them differ from the other ? 
@ The speed of the nerve impulse transmission, = 
g direction of the nerve impulse. 
1 


The passin 
The potential difference at (1). z 
@ The action potential at (2). 
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> Monthly Tests 4 
9 


Which of the following is cov dered a reason for the no 
for one of the sensory nerve stimuli during 
T The shortage of ATP molecules. 
f The weakness of the stimulus strength. 
© The absence of Ranvier’s nodes. 
T The absence of Nissl’s granules, 
a S 
g In the opposite graph, structure (X) consists of groups of Diameter 
, structure (Y) that consists of groups of structure (Z) which 
| iş surrounded by a neurolemma membrane. What does 
structure (Y) represent ? 


n-response of a nerve fiber 
the rest state ? 


(a) A myelinated axon of nerve cell. |] 


| 


(6) Anon-myelinated axon of nerve cell. 


| © Nerve bundle. ATUL Siwur 
| @ Nerve. 


a In which of the following the motor nerve cells and the sensory nerve cells participate 
inthe right arm ? 

` @ The direction of the nerve impulse with respect to the arm. 

_ ©The connection with the responding organ. 

_ The connection with the receptor organ. 


©The connection with the central nervous system. 


a the Opposite figure, what is your explanation for 
"king the roots the illustrated direction during their 
vith after several days of the irrigation ? 
~ The Toot is positive geotropic. 

Ù The Toot is positive hydrotropic. 
. The root is negative phototropic. 


d . . 
pr The tropism has no role in this state. 
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\nswer the follow ing questions (9 & 10 : 


Study the opposite figures. then 
determine the scientific mistake that 1$ 


found in the figure. Explain you 


The role of mitochondria that are present in the ne 
the nerve impulse stages, determine th 


r answer. 
™ 
D 


> a 


rye cell body increases in one of 


is stage and the role of mitochondria in it. 
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The questions signed by 


General Exam 


a are answered in detail 


Choose the correct answer (1 : 20): l 


resents the connection between = 


D The opposite figure rep 
two nerve cells, where the two parts (1) and (2) are A (2) m 
(. 


found in the grey matter of the spinal cord. 
What is the direction of the nerve impulse ? 


(a) (1) ——» (2) —— (3) — Motor nerve cell. 


(6) (3) — (2) — (1) ——> Motor nerve cell. 
© (1) —+ (2) —> (3) — Sensory nerve cell. 


@ Sensory nerve cell —» (1) —» (2) — (3). 


Æ The opposite figure illustrates three regions in the nervous system, 
where (X) represents a sensory nerve, (Y) represents a motor 

nerve and (Z) represents the spinal cord. What is the position that 

if it is exposed to damage, it will lead to feeling no pain with 

the ability to move the foot ? 

(a) (X) or (Z). (b) (Y) or (Z). 

©) (Y) only. @ (X) only. 


Which choice in the following table leads to decreasing the water amount in urine ? 


The activity performed by the body | The surrounding temperature 


ich of the following parts will have a different response due to the accumulation of 


X Wh , 
auxins in them : 

(a) The side of stem 
D The lowe! side of root! from light. 
© ‘de of root that is away '7° 

©) The Si 


e 


that is away from light. 
n the horizontal position. 
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> General Exams 4 


o 
The opposite graph illustrates the stages passed Potential difference 
|] by a neuron that is exposed to a stimulus. "n 
| in which of the following stages do you expect +40 £ 
| that another new nerve impulse is generated 
| through it, if another stimulus with a higher i 
strength than the first stimulus affects it ? 
D From (A) to (B). (b) From (B) to (C). A DFG 
©) From (C) to (D). (d) From (F) to (G). "ER 
C Time (ms) 


o Which of the following represent(s) the location of the bodies of nerve cells that 
transmit the incoming information to the spinal cord ? 
® Ventral roots. (b) Dorsal roots. (© Grey matter. 


@) White matter. 


7 * In the opposite figure, organs no. (1), (2) and (3) represent skin, 
lungs and kidneys respectively, what do the excretory substances i @) 
(A), (B) and (C) represent respectively ? 
@ Spices / Nitrogenous wastes / Water. 


©) Nitrogenous wastes / Spices / Water. 
©) Nitrogenous wastes / Water / Spices. So 
@ Spices / Water / Nitrogenous wastes. 


i isn’ i ‘ndole-acetic acid in the plant ? 
Whi ane statements isn’t applied to indo 
achat = It flows from up to down. 


] D 
@ It moves away from light. D aan iaaii pabien aiden, 
© 


| 
| O ltaffects the growth of cells. 


h other ? 
he activity of autonomie ne 
in body weight. 


f sweat secretion. 


rvous system. 


P Which of the following aren’t related to ¢a° 
® Aquiring the skin hair with elasticity and t 
P The skin epidermal layer and the increase n 
© The blood capillaries in the skin and iho rate ta ' 
Í The body wastes and the blocking of skin pores: 


he part that is rel 
he occurrence of an 


fad ferred to in 
amage is occurred to t accident. 

he Opposite figure, due to ! 

A is the result of it ? 

À change in the body tempe 


| 5 Rapid b . 

5; reathing. wey 
! Ì A disturbance in the body paine 
b= Losing the sieht sense- FO semaine: 
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rature. 


x 1 | uon of 
° ee ae ati 
~ sents a plant seedling ` ; bar t plumule 

EE # The opposite figure ally and exposed 1 up | 4 | Axe 
randame re 10n as rotated for four days, = -= zJ on 


from one side only, the seedling was ~ what wi 1) happen | 
which of the following figures. 
to the plumule after four days ? 


1334 


(b) 
FE) Æ Which of the following whose abse 
the rest state ? 
(a) Myelin sheath. (b) Mitochondria. 
(d) Dendrites. 


nce affects the return of nerve fiber membrane to 


©) Terminal arborizations. 


13) In the opposite figure, which of the following statements is applied to o ” 
the two structures (1) and (2) ? i 


(a) Some molecules are filtered from (1) to (2). 
(5) Some molecules are filtered from (2) to (1). 
(©) Some molecules are reabsorbed from (2) to (1). 
(d) Some molecules are reabsorbed from (1) to (2). 


Which of the following statements is correct ? 

(a) The transpiration process results in permanent precipitation of some substances: 
© \ The hydathodes are found at the tips of leaves. 

(c The stomata are found in the leaf only. 


er. 
ponents 0 on wal 


f guttation water are similar to the components of transpirati 


owing expresses the concentration of ions outside the nerve ol 


Which of the foll 

brane at rest? ; ` j 
pene each of odium and potassium. O Low for each of sodium and me 
‘a) High for is (d) Low for sodium and high for 
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ad 


6) * If you know that the haen 
which are found i l t- 
has in the red blood zO sles i i y » i i pe 
l | ; 7 cL Tpuse ies, W hich ot the to lle wing parts is ` t t 
| al The glomerulu . b B b l 
| - S D Bowman s capsule. 
u i 


Ce OO. 


vin TT p } > yai t 
in is from the small-sized protein molecules 


17 se ci a plant to a hot sunny day, which of the following is expected to 
a The rate of water absorption and transpiration will increase. 
b The rate of water absorption and transpiration will decrease. 
© The rate of water absorption will increase and the rate of transpiration will decrease. 
@ The rate of water absorption will decrease and the rate of transpiration will increase. 


Which of the following are connected together by Pons Varolii ? 


@ Brain and spinal cord. F Brain and cerebellum. 
© Two cerebral hemispheres. T Medulla oblongata and spinal cord. 


19) Which of the following statements is correct in the normal cases ? 
(a) The number of collecting ducts is always greater than that of the nephrons. 
(D) The number of nephrons is always greater than that of the collecting ducts. 


(©) The number of nephrons is nearly equal to the number of collecting ducts. 
@ The more increase in the number of collecting ducts, the more decrease in the number 


of nephrons. 


through which of the 


Æ In the opposite figure, 
transmitted 


parts the nerve impulse is 


following 

to this nerve cell ? 

@ (W) or (X). ® (X) or (2). 
© (W) or (Z)- @ (Y) or (2). 


llowing questions (21 : 23): 


owing parts of nerve axons, according to the speed of the nerve iii 
from the slowest to the fastest : pano 


Answer the fo 


Arrange the foll 
transmission through them 


wal 
++ 


re 
+ ++--— + + 
= ap p |m 


-= $ t m 


Explain : the ways of plant excretion through the vegetative system are variable. 


‘ 
| 
Í 
Í 
| 
i 
j 
| 


E If you know that some insecticides contain an inhibitor for the cholinesterase enzyme. 
1 


Show what will happen to the nervous function when a human is exposed to 
| an amount of these insecticides, 
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The questions signed by * are answered in detail. 
Choose the correct answer (1 : 20) : 


Eg Æ The opposite graph shows the stages passed by Potential difference 
a nerve cell which was exposed to stimulation. g ti 
which of the following ions whose flow by large 
amounts leads to the arrival of the curve to point 
(A) before reaching point (B) ? ° 

(a) Sodium to inside the cell. 
(h) Potassium to inside the cell. 
(c) Sodium to outside the cell. 
(d) Potassium to outside the cell. pian 


+40 


12] Æ Which of the following is(are) reabsorbed by active transport ? 


(a) Red blood corpuscles. b) Large protein molecules. 
(c) Glucose. $ Urea. 


B Which of the following brain regions is the most related to the involuntary control of 
respiration ? 

(a) Thalamus. ®©) Temporal lobe. 

(©) Medulla oblongata. 


@ Pons Varolii. 


The opposite figure illustrates a part of the primary rachis of Mimosa plant, 
what happens when touched ? 
(@) Part no. (1) bends downward, so that part no. (2) shrinks. (1) 
(b) Part no. (2) shrinks, so that part no. (1) bends downward. N 
(©) Part no. (2) shrinks, so that the water diffusion to it from part no. (1) increases. 
d) The diffusion of water out of part no. (1) increases, so that part no. (2) shrinks. 


5 The opposite figure shows the connection of structure 
no. (2) with cell no. (1). which of the following 
represents cell no. (1) ? 

Connector neuron. 

D Neuron that lost its axon. 

© Nutritive cell. 7 

d Cell that is unable tO divide. 


EXAM 
| 
| 
| 
| 
| 
| 


9 
EJ Which of the following aren’t affected by each other : 


(@) Melanin and keratin. . 
x . . . is. 
(5) The surface and inner layers of the skin epiderm 


(© Hair and fat glands. 
(Ò Parietal lobe and sensory nerve endings. 


. . AY 
In the opposite figure, which of the following statements 1S (X) (Y) 


applied to the seedling, after its exposure to light for 
a period of time from one side ? 

@ The cells of part (Y) are more elongated than the cells of part (X). 
(6) The concentration of auxins in part (Y) is higher than that in part (X). 
© The seedling bends in the opposite direction of auxins accumulation. 
@ The cells of the two parts (X) or (Y) are not affected. 


I 


8) What is the first region in the urinary system in which the liquid passes through it is 
called "urine" ? 


@) Bowman’s capsule. (b) Loop of Henle. 
©) Collecting duct. (@ Urinary bladder, 


g æ Which of the following doesn’t agree with the opposite 


diagram of the nerve fiber membrane ? Outside the cell _ . . - - - 
(a) The membrane is at the depolarization state. Inside the cell +++ +++ 


(b) The concentration of sodium ions inside is higher than outside. 


(©) The potential difference on the two sides of the membrane equals 110 mV. 
(@ The nerve cell will need ATP 


10) æ Which of the following systems whose action activated, when the urinary bladder is full ? 


oa SS ae (b) The parasympathetic nervous system- 
(©) The central nervous system. 


(d) The two types of autonomic nervous system, 


EF) # The opposite figure nae a Brow ng seed Ma ai 
of bean plant ina horizontal ie whats ie an 
laced on a disc rotating vertically in slow 
was p 3 days, then left fixed for another two 
manner ti i kä following figures illustrates 
f the radicle after five days ? 


(0) 


> General Exams P 
p 


Which of t i 
cj ee he following represents the role of cholinesterase enzyme ? 
a, Starting the nerve impulse. 


P i 5 Stopping the nerve impulse. 
c, Increasing the speed of nerve impulse. y ae p 


T Decreasing the speed of nerve impulse. 


[E] # Where is the highest percentage of urea found ? 


í : : 
a, In the hepatic vein. (b) In the hepatic portal vein. 


‘) In the efferent blood capillaries of nephron. @) In the renal vein. 


Which of the following statements describes the action potential ? 
(a) The flow of sodium ions outside the nerve fiber membrane. 

(b) The flow of sodium ions inside the nerve fiber membrane. 

(c) The flow of potassium ions inside the nerve fiber membrane. 
d) The flow of calcium ions inside the nerve fiber membrane. 


15) Where are the signals transfer in case of the hand pulling when exposed to a flame ? 


(a) To the brain directly. (6) To the spinal cord, then to the muscle. 
© Through the sensory cells only. @ Through the motor cells only. 


16) Which of the following is(are) abundant inside the nerve cell during the rest state ? 
(a) Neuroplasm. (6) Mitochondria. © Nissl’s granules. @) Golgi bodies. 

[E Which of the following isn’t correct about the nerve impulse ? 

(a) It moves in one direction through the nerve fiber. 


(b) It moves in two directions in some nerves. 
n two directions through the synapse. 


iffers according to the nerve type. 


(©) It moves i 
@) Its speed d 


% Which of the following systems whose action is expressed by the two words "rest 


and digest" ? 
fä) Central nervous system: 
(©) Parasympathetic nervous system. 


(b) The two types of autonomic nervous system 
(d) Sympathetic nervous system. ) 


19} % The following table illustrates four urine samples and the lost amount of sweat for 
a person in different weather days, which sample in the following table was collected j 
in 


a cold day ? cial 
figs ~~ Urine volume (em°) Sweat volume (cm?) EETA 
(®© 0.8 | 
a a S 
© nae aay T 
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k. 

a Giay 

< On increasing the temperature of the body, the following occurs : 
(1) The dilation of blood capillaries. 
(2) The activation of sweat glands. 

(3) The stimulation from the hypothalamus region of brain. 


(4) The action of sympathetic nerve tibers. 
s occurrence / 


What is the arrangement of these stage 
“a (2), (3), (1) and (4). (3), (4), (1) and (2). 
©) (3), (1), (4) and (2). (3), (2), (1) and (4). 
-- -a o - - . — 


Se 


Answer the following questions (21: 23): 
d by the shortage of ATP 


ism of a plant stem isn't affecte 


Explain : the phototrop 


the environmental factors surrounding four 


Study the following table that shows 


Determine which of the previous plants will absorb the greatest amount of water. 


Explain your answer. 


g 


and fred 


tion three functions that depend on the action of both the midbrain 


ny) Men 


—- as é 
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The questions signed by * are amswe red in detail 


Choose the correct answer (1 : 20) : 


fa Æ The opposite graph illustrates the rate of Rate of production 
production of each of sweat and urine in human “tema 

at different temperatures, which of the following 
statements is applied to this graph ? | 


í pe \ * . 

(a) The ne increase in temperature, the more 
decrease in the sweat production rate. 

(b) The rate of production of each of urine and sweat ° 
i €m 75 4) 35 
is equal at the temperature 22°C. RIS Oe 

(©) The rate of each of urine and sweat production is directly 
the temperature. 

@ There is no relation between the rate of production of urine 


proportional to 


and that of sweat. 


In which of the following the renal filtrate in human is similar to the transpiration 


water in plant ? 

(@) The presence of mineral salts. 
(6) Decreasing the temperature of li 
© Passing through the plasma membranes 0 
@) The excretion increases with the increase 


ving organism. 
f cells. 
of the surrounding temperature. 


1 difference on the two sides of the nerve fiber membrane 


B % The change of potentia 
_g0 mV, then -70 mV. What do these values represent 


from —70 mV to +40 mV to 


respectively ? 

(a) Polarization / Increasing polarization / Repolarization / Depolarization. 
(6) Polarization / Depolarization / Increasing polarization / Repolarization. 
(©) Depolarization / Repolarization / Polarization / Increasing polarization. 


(d) Depolarization / Increasing polarization / Repolarization / Polarization, 


following table shows the substances that 
are expected to be fi 
ound 


4 Which choice in the 
ary system in a healthy person ? 


in some parts of the urin 


laxing the urina 
E From which of the following regions the nerve fibers that act on re g ry 
bladder arise ? 

© Thoracic region of spinal cord. 


© Brain stem region. 


Lumbar region of spinal cord. 
S 


D 
T Sacral region of spinal cord. 


the change in the rate of transpiration during 


i ing choices shows a 
Which of ha Sons | and decreasing the humidity in the atmosphere 


daytime, on increasing the temperature 
respectively ? 

@ Decreases / Decreases. 

©) Increases / Decreases. 


Increases / Increases. 
Decreases / Increases. 


® 
@ 


% In which of the following cases the growth of plant cells in the vertical position is 
equivalent ? 
@ The positive phototropism of stem. D) The negative phototropism of root. 


fa . . a ** . 
© The negative geotropism of stem. @ The positive hydrotropism of root. 


18 The two opposite figures illustrate two states for 
a part from Mimosa plant, which of the following 
parts their cells are characterized by their 
sensitivity more than the other ? 

(a) (1) more than (2). 
®© (1) more than (3). 
© (2) more than (1). 
@ (2) more than (3). 


(3) 


9 | % In the opposite figure, what do lobes no. (1), (2) a) 
and (3) represent respectively ? : 

(4) Frontal / Parietal / Temporal. 

6) Frontal / Temporal / Parietal. 

(©) Frontal / Parietal / Occipital. 

(3) Frontal / Temporal / Occipital, 


What is the percentage of water lost from the process th 
s that is 


illustrated by arrows in the opposite figure, accord; 
amount of water lost by the plant ? According to the total 


@) 5% (h) 10% 
© 
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> General Exams 2 


a 
m Which of the following doesn’tidon’t) act on nourishing the nerve cells in the brain ? 
a, Neuroglia. 


| b Nissl's granules. 


| c, Pia mater. d` The myelin sheath. 


ears ; as 
Which of the following their presence indicates that the skin is a protective, sensory and 
excretory organ respectively ? 


(a) Keratin, sensory nerve endings and sweat glands. 
(b) Melanin, blood vessels and fat glands. 

(c) Melanin, sensory nerve endings and fat glands. 
(d) Fat glands, blood vessels and sweat glands. 


13) What is the ion that is responsible for the transmission of the nerve impulse from 
the terminal arborizations to the muscle fiber ? 


(a) Potassium. (b) Calcium. c Sodium. 


aD Chloride. 


% When you move from an illuminated room to a dark room, changes occurred in the 
eye, enabling you to see clearly, which of the following is responsible for these changes ? 
(a) The occurrence of reflex are through w hich the eye pupil is constricted by the effect 

of parasympathetic nervous system, 

(b) The occurrence of reflex are through which the eye pupil is dilated by the effect of 

sympathetic nervous system. 

(c) The complete control of the vision centres that are found in the occipital lobe. 

@ The centres connected with the vision that are found in the midbrain. 


Through which of the following the highest rate of water excretion from the plant 
takes place ? 


(@) Leaves, (6) Herbaceous stem. (€) Woody stem. 


(J) Roots. 


u Which of the following isn’t correct about Schwann cells ? 

3 They are found around the neuron body. 

D They represent a special type of glial cells. 

© They have a role in the speed of nerve impulse transmission. 
Ù They produce lipid substance. 


When the body temperature increases on the infection with a fever, what is the effect of 
te On the skin blood vessels and the rate of sweat secretion respectively ? 


| $ Dilate / Stops relatively. (b) Dilate / Increases. 
~~ Constrict / Stops. d) Constrict / Increases. 


18) Æ The opposite figure illustrates a section in a part of the nervous 
system, what does structure (X) represent ? 

(a) The sheath of nerve bundle. 

(b) The sheath of nerve. 

©) One of the meninges. 

dò A myelin sheath, 


(X) 


19) If you know that the vertebrae of the vertebral column are arranged from up to down 
into five regions as follows : 7 / 12 / 5 / 5 / 4. In which of the following regions the 
pairs number of the spinal nerves is equal to the number of vertebrae that are located in 
these regions ? 

(a) Cervical, thoracic and lumbar. (b) Thoracic, lumbar and sacral. 
© Lumbar, sacral and coccygeal. @) Cervical, sacral and coccygeal. 


Æ What is the most affected state by the shortage of ATP molecules in the nerve cell ? 
(a) Polarization. (b) Depolarization. 
(©) Increasing polarization. (@) Refractory period. 


Answer the following questions (21 : 23) : Degree of response 
to the growth 


From the opposite graph that illustrates the 
relationship between the response of a plant 
tissue to the growth in different concentrations 
of auxins. Is this tissue a stem or a root ? 


Explain your answer. Concentration 


the presynaptic and postsynaptic membranes, 


What happens in case of ; stopping the selective reabsorption process in the kidne) 
nephrons with the continuity of filtration process ? 
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General Exam 


} 
The questions signed by © are answered in detail, 


Choose the correct answer (1 : 20) : 
a] The following table illustrates the amount of water and salts lost from the body through 
the two kidneys and skin in a hot day and another cold day : 
The amount of water lost (em*) from | The amount of salts lost (g) from | 
ae +s ee ee --— = > <n | 
Two kidneys Skin _ Two kidneys L Skin Oo 


| — SON 


(a) The amount of water lost from the two kidneys in the cold day is lower than that lost in 
the hot day. 

(b) The kidneys lose a lot of salts in the hot day, comparing with the salts lost in the cold day. 

© The amount of salts lost from the body is nearly equal in both days. 

(d) The two kidneys don’t excrete any amount of water in the hot day. 


2) Æ Which of the following aren't from the structures of excretion in the bean plant ? 
Q) Epidermis of leaves. (b) Stomata of leaves. (c) Lenticels. (d) Hydathodes. 


D «ita cut is occurred to the axon of 

à neuron at the position of the shown arrow, 
Part (B) will be compensated, which of the 
following has(have) a role in this ? 

© Neuroplasm, (b) Neuroglia. 

© Dendrites, (d) Nissl’s granules. 


k i 
u pa the opposite figure, which of the following 
ments is applied t 
corpuscles 7 pplied to the red blood 
fa) z : 
D i PAONNAGĂ in no. (1) is higher than that in no. (2), sas 
© Their Pronti in no, (2) is higher than that in no. (1), 
D Their percentage is equal in both no, (1) and (2). 
Percentage in no, (3) is equal to no, (1) or (2) 


of the fi | ‘ . r 
t venica ollowing is applied to the auxins j 
i ns : , ‘ 
Ù They ‘Poston and the geotropism of stem in - fork of the phototropism of stem in 
hy 4 in the same direction of the stimulus ene 3 
e) Bel away from the stimulus, i 


alL 7 inhibit the growth of cells, 


~Y stimulate the growth of cells, 


9 CamScanner 


| —— 2 _— - ~ 
a - - 
w pene ae 


m the functions O 
p The moisturiZ 
the skin | its CO 


ing of s} uerms, 


lowing isn t isn’t fro 
perature. 


our. 


d Acquiring 


t represent a link between two organs or two structures 


Which of the following Coss doesn 
in the nervous system ? 
(a) Connector neuron. 


© Midbrain. @ The 5" lobe. 


(b) Pons Varolii. 


presents the first part of the sensory path ? 


a Which of the following re 
© Muscle. D Responding organ. 


(a) Gland. (b) Skin. 
Which choice in the following table leads to the least rate of transpiration process in 


the plant ? 


F + The opposite figure represents a neuron 


ng 1 i 


(2) 


(@) Motor / (1) — (2). 
(C) Sensory / (1) —> (2). (©) Motor / (2) mts 1). 
@ Sensory / (2) —» (1). 


11 Which of the following i 
, ing its/their acti 
in plant ? g its/their action is similar į 


(a) Kidney. © Nephro 
n. 


n ani : 
mal with the action of stomata 


© Sweat gland. © Sweat pores- 


12 i i 
12) z The opposite graph illustrates the sta 
, e 

y a neuron thas is exposed to iodain cean 
of the following points represents an j il 
the polarization ? nei 
a) A 
cc 


(e) (>) 


VB 
DD 
onai 


9 # Which of the following cells have the ability to divide `° 
The surface layer cells of skin epidermis. > The inner layer cells of skin epidermis 
The nerve cells. d The red blood cells. 


Which of the following isn’t considered from the functions of transpiration process in 
the plant ? 
| “a It increases the rate of mineral salts absorption from the soil. 
b, It allows the entry of CO, into the plant that is required for the photosynthesis process. 
‘c, It decreases the plant temperature. 


‘d) It rises more water from the soil to the leaves. 


The action of five senses of human are controlled by the nervous centres that are 
located in the brain lobes, what are those lobes ? 
‘a, Frontal, parietal and occipital, » The 5" lobe, frontal and parietal. 


c) Occipital, temporal and parietal. d Frontal, parietal and temporal. 


ne 


Which of the following statements isn’t correct about the synapse ? 
(a) The neurotransmitters affect the postsynaptic membrane. 
‘b) The synaptic cleft separates between the cells of the synapse. 


©) It may include more than one neuron. 


d) The neurotransmitters are secreted from the dendrites. 


E Which of the following parts doesn’t(don’t) have glucose in a healthy person ? 
ù Renal artery. D Bowman's capsule. 
@ Glomerulus. 


© Collecting ducts in the kidneys. 


tors that are found on 


the surface of a muscle fiber ? 


j What happens when binding a poisonous substance with the recep 
| =L The increase in releasing the neurotransmitters. 
| 


h The occurrence of depolarization state. 


(Tae! 
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EXAM ~~ 


4 


19) # In the opposite graph, at the concentration 
‘| of auxins (X), which of the following 
expressed by the two curves (1) and (2) 
respectively ? 


Activation 
vf elongation 


Concentration 
of auvins 


a) Positive phototropism for the stem / 
Negative phototropism for the root. 

(b) Negative phototropism for the root / 
Positive phototropism for the stem. 


Inhibinon 
of clongatuon ¢ 


(C) Positive phototropism for the stem / Negative geotropism for the stem. | 
(d) Positive geotropism for the root / Negative phototropism for the root. 


Which of the following represents a role of autonomic nerve fibers that arise from H 
the brain stem region ? } 


(a) The contraction of urinary bladder. 


(b) The decrease in the secretion of adrenaline hormone. 
(© The dilation of bronchioles. ` 


(d) The increase in the secretion of salivary glands. 


Answer the following questions (21 : 23) : 


A person whose body contains 6 liters of blood, his two kidneys filter 1.2 liters of blood fA i 


in one minute. How many times does the total volume of blood pass through his 
kidneys in one hour ? 


The distribution of auxins in the plant parts depend on some external factors. 
Prove by an example. 


oo 
ea] 


miting 
t happen“ in - of ; the non-occurrence of refractory period after trans 
Z Wha 
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tik Questions signed by © ar answered in detai 


choose the correct answer (1 : 20): 
The dog gasps when its body temperature increases or exerting an effort, why does the 
dog do this ? . 
a Because the kidneys are more compact. 
d> Because the urinary bladder is absent from the urinary system. 
© Because the decrease in the secretion of sweat is compensated. 
D Because the number of fat glands decreases. 


o Which of the following statements isn’t correct ? 
AÀ The nerve impulse passes through the synapse in the form of electrical impulses. 
(b The neurotransmitters are found inside the synaptic vesicles. 
© The nerve impulse passes through the neuron axon always in one direction. 


(Ò The nerve impulse obeys all or none law. 


The opposite figure illustrates a seedling of bean plant that was grown in 
dark, what is the scientific term for the response of the stem ? 

2) Positive geotropism. J Negative phototropism. 
© Positive phototropism. a) Negative geotropism. 


j 


Which of the following is from the plant adaptive means with the decrease of water ìn 
the soil ? 

®) Decreasing the rate of transpiration. D The hydrotropism. 

© Increasing the rate of photosynthesis. Ò Increasing the guttation process. 


Which choice in the following table represents the amount of water lost from the body ìn 


4 very hot day ? 


From Which of the following regions the nerve fibers that act on the contraction of 


the 


@) urinary bladder arise ? 
K, © thoracic region of spinal cord. 
~€ brain stem region. 


(DÒ The lumbar region of spinal cord. 
(D The sacral region of spinal cord. 


E 


i i ‘each of stem and root ? 
EA Which of the following is applied to the phototropism of each of stem é 
|. The auxins work in the same direction of the stimulus. 
| b The awins get away from the stimulus. | 
' ins sti > the growth of ce 
The auxins inhibit the growth of cells. (d) The auxins stimulate the g cells, 


———a m. 


8] Which of the following represents the role of myelin substance ? 
E Decreasing the transmission rate of nerve impulse. 
| b Covering the axon of the nerve cell completely. 
© The appearance of the outer layer of the spinal cord with white colour. 
J The appearance of the inner layer of the spinal cord with grey colour. 


Oo Which of the following doesn’t occur on the blocking of sweat pores ? 
` a The increase of body temperature. (b) The emission of unpleasant odo.: 
| © The brittle of skin hair. (d) The increase of urine secretion raie. 


— 


10) Which of the following choices represents the concentration of sodium and potassiu'n 
| ions outside the neuron membrane during the depolarization state respectively ? 


« High / High. (b) Low/Low. (©) High/Low. (d) Low / High. 


E When an infection occurs that affects the reabsorption process of salt ions from the renal 
| filtrate, where are the infected cells located ? 


| “^ Bowman's capsule. (b) Collecting duct. 
| < Nephric tubules. (d) Kidney pelvis. 


* The hydathode controls the time of excretion of guttation water, 
b, The hydathode is opened in the early morning and closed at night. 


C The physical form of the excreted water in transpiration differs from that in the hydathode. 
(L, The transpiration process depends on the connection with t 


—_ 


12] Which of the following statements agrees with the water excretion in the plant ? 
i 


he terminals of veins in the leaf. 


Which of the following statements a 
2 They are not connected with the 
W Their bodies are outside the 


grees with the motor neurons ? 
central nervous system, 

grey matter, 

(© They are not connected with the ter 


minal arborizations of th 
d) % ieee iiit ý ‘ e connector neurons. 
(d) They don’t pass inside the dorsal roots of the spinal cord 
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Which of the following characterizes the purifying liquid in the artificial kidney device 
(a) It contains a higher level of glucose than that in blood. l 
(6) It contains a lower level of glucose than that in blood. 
(C) It contains an equal level of glucose to that in blood. 


(@) It doesn’t contain glucose. 


s& Which of the following nervous systems whose action can be expressed by the two 
words "fight or flight" ? 

(a) Parasympathetic. b Sympathetic. 

(© The two types of autonomic. d` Central. 


16} Which of the following nervous system parts receives the nerve impulse from the optic 
nerve ? 

(a) The cerebellum. 

(©) The posterior part of the two ce 
(©) The spinal cord. 
(d) Hypothalamus. 


rebral hemispheres. 


't related to each other ? 


Which of the following aren t 
idermis. 


@) The surface layer and inner layer of the skin ep 
®© The nerve cells and neuroglia. 
©) The rate of excretion and the rate of catabolism. 


(d) The hydrotropism and the auxins concentration in the stem. 


Q Which of the following leads to the resting potential of a neuron ? 
fa 
Ə The equal distribution of ions inside and outside the cell 
am 
(b) The membrane selective permeability to ions. 


- The outflow of chloride ions. 
9 The increase in sodium ions permeability to inside. 
y 


Whati is the result of increasing the atmospheric temperature at the end of spring season : ? 


a “Increasing the rate of each of transpiration and guttation. 
P Decreasing the rate of each of transpiration and guttation. 
© Increasing the rate of transpiration and decreasing the rate of guttation. 


d) 
< Decreasing the rate of transpiration and increasing the rate of guttation. 
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Potential difference 


m i 
% In the opposite graph, the curve illustrates the vV) 
(m 
stages that passed by a nerve cell which exposed to 


stimulation, what do you deduce from curve ( AB) ? ii 


| 
| 
E 2 A . P 0 
| a, The nerve impulse 1s transmitted without 
the occurrence of depolarization. 


5 The stimulus is very strong which leads to -10 +A B 
. Time (ms) 


the occurrence of nerve impulse in a short time. 


€) The stimulus is weak which leads to the occurrence O 
fficient to stimulate the nerve fiber. 


f a very short nerve impulse. 


@ The stimulus is weak and insu 


Answer the following questions (21 : 23): 
an experiment was carried out, where seeds were scattered in 


In the following figures» 
metal net and has an equal amount of 


two identical boxes of wood, each with a base of 


sawdust : 


Cover to 

prevent 

the evaporation 
~ 


„Wooden box 
Mustard seeds 
Wet sawdust 


Metal net 
(A) (B) 
n what happened in (A) and (B) after several days of watering. 


—— ane Se 


What is the relation between : calcium ions and the nerve impulse ? 


a 


23! "The concentration of nitrogenous wastes and salts in sweat is higher than that in 
urine". How far is this statement correct ? With explanation 


pe paa 


—_—— 


Choose the correct answer (1: 20): 


lobe. 


The centre of vision is located in 
© occipital 


(at) frontal (b) parietal (d) temporal 


Which of the following substances the plant doesn’t excrete it through stomata of leaves ? 


cn) Oxygen. (b) Carbon dioxide. (€) Pure water. (@) Mineral salts. 


ions play an important role in transferring the nerve impulse from one 


The 
nerve cell to another, 
(a) sodium (b) potassium (©) calcium (d) chloride 


The blood vessel which carries blood from the kidney is -~--~ 
(b) ureter. 


@) inferior vena cava. 


(a) renal artery. 


(c) renal vein. 


The reflex action starts in............. and ends in... 
(b) organs — brain. 


(¢) spinal cord — organs. @ brain — spinal cord. 
Pit cea, a 


T The amount of pumped blood by the heart and passes through the two kidneys in one 


(4) organs ~ organs. 


minute is nearly .............. litres, 


(46 (b) 5 ©2A4 @ 12 


fn a . 
. a potential, (b) refractory period. 
k 4 resting potential difference. (@) depolarization state. 


— 


l The unequal distribution of ions inside and outside the nerve cell leads to the ............ 


Study | ‘ite a 

vm won en olen that represents two living Gabai rate 

mee sag (A) and m) represent. 

© plan oe they are equal in weight, (A) 

O) animal animal | . 

pine and animal with the same species 

‘plane and plant | nn 
Mt and plant with the same species Excretion 


(B) 


(to. ey By Š 
Pto, MT REY OES) ol shl G ala Ji [193] 
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3 The largest number of spinal nerves are connected to region. 
a cervical b thoracic c lumbar d sacral 
10] The centres of swallowing, vomiting, sneezing and cough are located in 
a thalamus. (b; medulla oblongata. © hypothalamus. d cerebellum, 


m The highest concentration of salts in the nephron is in 


© Bowman’s capsule. b the first coiled tubule. 


(c) loop of Henle. d collecting duct. 


Some plants have tendrils that help them to twine around a support to grow normally. 
What is the factor that stimulates the grapes plant tendril to twine around the support? 
(a) Water. 


(b) Gravity, © Touch. d) Light. 


D 


113} All the following are from the functions of neuroglia, except the 
CÒ support of the nerve cells. 


b: transmission of nerve impulse. 
(©) nutrition of nerve cells. 


d) insulator among nerve cells. 


The plant gets rid of excess calcium by accumulation in 


(b) leaves. © stem. (d) fruits. 


The centre of sensation of hotness and coldness is located in .................. lobe. 


@ frontal ® parietal © temporal @ occipital 


16) The centres of hunger and satiety are located in 


ieee region 

a) thal 

pl alamus (© hypothalamus 

(c) the midbrai 

(©) the midbrain @ the cerebral cortex 


The uric acid is produced due to the breaking down of 
@) lipid 


anna substances. 


(©) protein 


© carbohydrate  @ nucleic acid 


18) The cholinesterase enzyme is located near to the 


D dendrites membrane. 


®) nodes of Ranvier. 


© nucleus af the nerve cell. ie 
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membrane. 


> General Exams a 
o 
The nerve impulse is a/an message. 


a` chemical b magnetic © electrochemical «h electrical 


The excess minerals and toxins cross the membrane of the artificial kidney machine 
by 


a active transport. D diffusion. 


d selective permeability. 


© osmosis. 


Answer the following questions (21 : 23) : 


What happens if : the cerebellum is injured by a severe damage ? 


Give reason for : the presence of Nissl’s granules in the nerve cell body. 


D Compare between : the sweat gland and the nephron, according to : "the definition and 
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Giza Governorate 


„pusim Directorate” jy 
- = 


entration of ions outside the nerve cell 


Choose the correct answer (1: 20) : 


OB Which of the following expresses the cone 
| Membrane at rest? 
* High for each of sodium and potassium. 
h Low for each of sodium and potassium. 
© High for sodium and low for potassium. 
st Low for sodium and high for potassium. 


Stee as exchange in the woody «teras 9 
B Which of the following structures act as the sites for gas exchange in 
| § ati LATS, 
+ Hydathodes. (b) Roots. (c) Stomata. i 


iB Which of the following substances is(are) not found in the sweat ? 


| a Glucose. (b) Nitrogenous wastes. (€) Sodium salts. Water, 
| ' 


Which of the following brain regions is most related to the involuntary control of 
respiration ? 
| 


à Temporal lobe. (b) Pons Varolii. (©) Medulla oblongata. l) Thalamus. 
8 Which of the following doesn’t(don’t) have a role in the excretion process ? 
a Kidneys. (b) Lungs. (©) Skin, (d) Rectum, 


takes place ? 


“ Herbaceous stem, ( b) Leaves. 


Which of the following represents the 
and a muscle fiber ? 


(a) Mixed. (h) Connector, 


effere 


nt neuron in the Synapse between a neuron 


(©) Motor, 


(d) Sensory. 


If a person is exposed to an injury in the fi i 
Pn e frontal lobe, Which of the 


(a) His memory. 
©) His ability to see. 


following will be 


(b) His body balance, 


td) The sensation With the external stimuli. 
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What is the ion that is responsible for the transmissio 
the terminal arborizations to the muscle fiber ? 


a) Chloride. 


n of the herve unpulse trom 


(b) Sodium. ©) Calcium. 


aD Potassium. 


Which of the following cells don’t have the ability to divide mitotically ? 
(a) Neuroglia. o 

(b) Nerve cells. 

(©) The cells of the inner layer of skin epidermis. 
@) The cells of the growing tip of an oat seedling. 


Which of the following substances is(are) excreted from the body by one organ only and 
no organ participates with it ? 


@) Carbon dioxide. (b) Urea. 
(©) Water and mineral salts. 


(d) Spices, 


What is the part of brain that acts as a bridge between the spinal cord and the different 
parts of brain ? 


(®) Hypothalamus, (©) Pons Varolii. (©) Cerebellum. (d) Midbrain. 


Which of the following represents the first part of the sensory path ? 


@ Responding organ. (6) Muscle. © Skin. @) Gland. 


Which of the following represents the role of Schwann cells in the transmission of 
nerve impulse ? 


@ They nourish the axons of neurons. 

© They decrease the speed of nerve impulse. 
(© They increase the speed of nerve impulse. 
@ They protect the nerve cell. 


Which of the followin 
plant ? 


(a) Kidney, 


g its/their action is similar in animal with the action of stomata in 


(b) Nephron. 


(©) Sweat gland. (d) Sweat pores. 


Which of the following regions in the nervous s 
Substances ? 


® Synapse. 


ystem contain(s) higher amount of fat 


(b) White matter. 


© Grey matter, (d) Ranvier’s nodes. 


l1a7! 
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c ` mil 
„n for the stot 
«+ to happen 
a ex act te 
When exposing plants to heavy rains, what do you xP" 


transpiration in these plants ? ip It ine reases. 


“« It decreases. constant. 
7 _ ®© It remains 


© There is no relation between them. 9 
. p 4 ron > 
P „ntial of a neu 
18) Which of the following leads to the resting a vail 
© The equal distribution of ions inside and outstes 


d` The membrane selective permeability © ions. 


© The outflow of chloride ions. aii 
© The increase in sodium ions permeability to ins! e. 


19) What is the role of auxins in the phototropism of each of stem and root? 
D The auxins work in the same direction of the stimulus. 
® The auxins get away from the stimulus. 
© The auxins inhibit the growth of cells. 

@ The auxins stimulate the growth of cells. 


From which of the following are the neurotransmitters released in the synapse between 
a neuron and a muscle fiber ? 


®© The dendrites of a nerve cell. © The nerve cell body. 
© The muscle fiber. @ The terminal arborizations of nerve cell. 


Answer the following questions (21 : 23) : 


Explain : the skeleton has an important role in the protection of the central nervous 


J Explain : the ways of excretion in herbaceous plants th 
rough t 
variable. gh the vegetative system are 


t that is responsible fi 
Mention the par or regulati 
o) Talking. ng the following function : 


pespiration adanim. 


o) R 
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Choose the correct answer (1 : 20): 


fy The temperature of living organism is decreased by the action of 
(a) transpiration only, 


(b) urination only, 
(©) transpiration or urination. 
(d) transpiration or sweating. 


The opposite figure represents a nerve cell, e+ +4 ie tett 
the potential difference will be +40 millivolt — (TEX) s.. 
in part(s) occ Ri 2) B) 
(@) (1) only. (b) (2) only. ©) (3) only, (d) (1) and (2). 


3) Some of the following membranes surround the brain, but the membrane which protects 
it from mechanincal trauma is. 


@ pia mater, (b) dura mater, 


©) arachnoid. (d) neurolemma. 


Which part is not affected when a person is subjected to high sound waves ? 
© Midbrain. (b) Cerebellum. (©) Cerebral cortex. (d) Thalamus. 


5) By which of the following processes does the plant get rid of excess water ? 
@ Photosynthesis. (©) Guttation. (©) Catabolism. (d) Exudation. 


6) Which of the following graphs represents the change in 
op neenration of thyroid gland hormone in the blood 
“ Patient with kidney failure during its passage in 
ârtificia] kidney apparatus ? 


Concentration 


Concentration 
Concentration 
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When does acetylcholine reach the post-synaptic memb 


kau 


GD Afte ; R 
W) After the action of cholinesterase enzyme directly. 
(b) Before the action of calcium ions directly. 


(c) Before the action of sodium ions directly. 


(d) After the action of calcium ions directly. 


8) Urea is made in the human body by -+--+ 
(a) skin. (© kidney. © liver. @ lung. 


o In Mimosa plant, the structures that are similar in their function to joints in the human 
BODY Errana 


(a) leaflets. (b) primary rachises. (©) secondary rachises. (d) pulvini. 


10) Which of the following graphs represents the amount of the expelled substances from 


a healthy person in a cold day of winter season ? C Urine 
C Sweat 
C] Water vapour 
> cal an 
Ly E 3 3 
o = v 9 
= = É 
Expelled substances Expelled substances Expelled substances Expelled substancës 


@ 


(a) © © A 


d nerve fibers conduct nerve impulses... the non-myelinated ones: 


m Myelinate 
i è 
(6) faster than © slower than @ faster oF slow 


(a) equal to 


‘ £ 4 chi r 
rson, when the concentration of glucose in renal artery 1S clearly highe 


Ina healthy pe 
than that of renal vein. So, this indicates a disturbance ee ES 


(a) Bowman's capsule. (© collecting duct. 
© nephric tubule. ® glomerulus. 
i ae its rengt- 
13] During -= the nerve cell doesn’t respond to any stimulus whatever its S 
(a) polarization D repolarization 
© depolarization @ refractory period 
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14} Which graph indicates the relation between the rate of air humidity and transpiration in 


plants ? 
| Rate of Rate of Rate of Rate of 
| tirans paration tanipirahon manspirauon transpiration 
Rate of Rate of Rate ef Rate of 
hurtradty humidity 


hurnidity 
h =" D 


The nerve that connects the eye to the brain is 
(b) mixed cranial. 


© motor cranial. «D sensory cranial. 


(a) mixed spinal. 


(d) vision. 


© movement. 


(a) speech. (b) smell. 
are characterized by their ability to div ide and repair some injured parts. 
(a) Sensory neurons b` Motor neurons 
d` Connector neurons 


(©) Neuroglia 
an experiment on the oat (Avena) Black cover Light 


a) The opposite figure represents 
several days ? 


seedling coleoptile, what happens to it after 


@ Its growth stops. 
Ore grows and inclines towards the light direction. m : 


© It grows and inclines opposite to the light direction. 
@ It grows vertically without any curvature. 


From the functions of epidermis of human skin is 
© excretion of gases. 


@ air ab i 
sorption. l 
Y sweat production. @ preventing the penetration of bacteria. 


iy nerve represents -= 
® à dendrite of a neuron. 
@) On-myelinated axons. 


V 
@ 4 group of covered nerve bundles. 
~ à Collection of neurons’ bodies forming the nerve cord. 


‘ CE pre / er (ete ok) old abot al (201) d 
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inswer the following questions (21 & 22): 
Study the following: figure that represents the reflex action, then answer the 


following question : 


A 
| Ka g 7 N af 
i 


Light candle 


1> 


7 (Give reason for your answer). 


— 


What is the type of this reflex action 


n kidney is destroyed. 


Explain : what happens if one huma 
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T) Contraction occurs suddenly, when a hand touches a hot surface. which of the following 
controls this action ? 


Choose the correct answer (1 : 20) : 


a) Parietal lobe of cerebral cortex. 
(c) Frontal lobe of cerebral cortex. 


Spinal cord. 


b> 
d Occipital lobe. 


Which of the following statements agrees with the refractory period ? 
(a) The movement of sodium and potassium ions is stable. 

(b) The number of ATP molecules decreases. 

(c) The nerve cell can transmit a new impulse. 


(d) It is completely similar to the resting time of the nerve cell. 


One of the reasons for the ability of the skin to maintain the temperature of 
the body is 


(@) the exit of water in the form of vapour from it. 


© the exit of water in the form of a liquid from it, then evaporates. 
© the accumulation of wastes on the pores. 
@ the lack of nitrogenous wastes in sweat. 


Q Which of the following foods lead to the formation of much urea ? 
@ Foods rich in fats and poor in fibers. 

© Foods poor in carbohydrates and rich in proteins. 

© Foods rich in carbohydrates and poor in fats. 

O Foods poor in fats and rich in fibers. 


The hair becomes brittle in the absence of............ 

a) . 

Q the sweat gland close to it. ®©) melanin. 

~ the Muscle that moves it. (@) the sebaceous gland surrounding it. 
a. i i ; 

| the tson whose body contains 5 liters of blood, how many times approximately does 
lf Whole volume of blood pass through each kidney in 360 minutes ? 


| 
\ J15 


| ~ times, (b) 90 times. (©) 120 times. @) 180 times. 
| |G ty of Synapses are all of the following, except between... = 
| W, ee, 


R, O neurons, (b) a nerve cell and a muscle fiber. 


\~ 


Si, Muscle cell and another muscle fiber. (d) a nerve cell and a glandular cell. 
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Swa: , ; i ants in that it 
8 | Sweat in humans is different from transpiration water in plan 


: 4 embranes 
a) es t é ; r sh the plasma me 
M Contains mineral salts b, exits through the p 


© reduces the ter 
d) 


, nperature., 
MCTeases its e 


xcretion with an increase in temperature. 


i , as a part of 
the Of a Mimosa plant would not exhibit any sort of movement as a p 
© plant's unique response to touch. 


W) Leaflets ‘by Rachis 

OD ır you know that the loop of Henle works to reabsorb water from the nephrons to 
the blood, in which of the following living organisms the loop of Henle is absent or 

atrophied ? 

(a) Lizards, 


©; Stem d. Stoma 


W) Desert rats. T, Birds. d Freshwater fish. 
an) The high Concentration of auxins causes 


(a) increasing in the root cells elongation. 


(b) increasing in the root and stem elongation, 


(€) decreasing in the stem cells elongation. 


d inhibiting the root cells elongation. 
12] Acetylcholine causes 


(a) the increase in the permeability of the post-synaptic membrane for sodium and 
potassium ions to outside. 

(b) the transmission of the nerve impulse through the synaptic areas. 

(€) the formation of the electrical potential difference of the nerve cell at the resting state. 

(d) the increase in the nerve cell depolarization. 


Toxic substances are excreted outside the body through _ 
(a) liver and kidneys. (b) skin and liver. 


© kidneys and skin. 
What is the result of damage to the cerebellum ? 
(a) Change in the body temperature. 


© lungs and liver. 


© Rapid breathing, 

@ Loss of the body balance. 

thi ice depends on the... 
moijal kidney device 

The artificia 


© Memory loss. 


‘by imbibition. 
>) diffusion. 

(a) diffu t. Cy 
© active transpo 


diffusion and acti ve transport 
d sleep centres are located inthe... _ area. 


Hunger - (b) cerebellum © thalamus 
D midbrain 


C) hypothalamus 
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17] All of the following lead to an increase in the rate ol 
| except 
4 an increase in the intensity of light and temperature during the 
b, an increase in the number of stomata. 
€ a decrease in the surface area and number of leaves. 
«d a decrease in the humidity in the air. 


Which of the following do you expect to be highly decreased after the neuron exerts 
a high activity ? 


(a) Mitochondria. ‘by Nissl’s granules. © Neuroplasm. d Golgi bodies. 


What are the characteristics of the body parts that produce much more sweat ? 
(a) They have many sweat glands and blood capillaries. 

(b) They have many sweat glands and few blood capillaries. 
(€) They have few sweat glands and blood capillaries. 

(d) They have few sweat glands and many blood capillaries. 


The areas of the nervous system that contain the most fatty substances are 
(a) white matter, (b) grey matter, © synapses, d) cyton, 


Answer the following questions (21 : 23) : 


Mention the site of presence of the following : 
(a) Cholinesterase enzyme. 


(b) Glomerulus. 


What will happen when : successive opening of sodium gates (channels) of neuron’s 
axon takes place ? 


Q 
Y tive me example for : the most common type of sensation in plants. 


e 
i 


~ 
~ s 
3 


205) 
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Choose the correct answer (1 : 20): 


Sweat is secreted from the ..............- tissue of the skin. 
` epithelial (b; connective ©) muscular @ nervous 


The functional unit of the kidney that extracts urine is ............ 


| (a) nephron. (b) cortex. © medulla. @ ureter. 


Cholinesterase enzyme works on ......- the impulse transmission. 
| (a) starting (b) stopping (© increasing (D decreasing 


You were inside a building and suddenly someone shouted (fire), so you start running 
without thinking, what is the responding organ in this reflex action ? 


(a) Heart muscle. b‘ Ear muscle. 
(©) Leg muscles. d Forearm muscles. 


The blood of the kidney failure patient passes to the artificial kidney device 


(© artery. © blood capillaries. @) heart. 


What is(are) substance(s) that is(are) used by Mimosa plant to respond to touch and 
darkness ? 
@ Nitrogen. 


(6 Auxins. © Water. @ Oxygen. 


Which of the following has(have) a role in repairing the injured parts of some neurons 


(a) Dendrites. (© Schwann cell. © Myelin sheath. 
What does the opposite experiment represent ? Flower 
(a) Transpiration process. 


(D Products of photosynthesis. 


© Transport of the sap through phloem. 


@ Transport of water and salts through xylem. 


g The living organism adapted with the environment by 


| a movement. b, transport. ¢ sensation. 
The concentration of auxins in the dark side of the plant stem is the side facing 
light. 
@ less than © more than © equal to d different from 


m The skin colour is different from one person to another due to the different quantities 
of .............. in the skin. 


‘a) melanin D keratin © myelin © cutin 
are — ~~ Na 


12) Which graph represents the relation between the amount of Nissl’s granules (Y) and 
the rate of the neuron tes (X)? 


a. l ao. E. 


® © @ 
13 Which of the following air components is not considered as an excretory product ? 
® CO, ® Oxygen. © Hydrogen. @ Nitrogen. 


From which of the following parts of the synapse are the neurotransmitters released ? 
® Muscular fiber. ® Dendrites. 
© Terminal arborization. @ Cell body. 


15) The excreted water at the leaf tips of some a“ in the early morning caused by ~~ 
® the presence of hydathode. 


T i stomatal transpiration. 


@ exudation. 
€ transpiration. 


u What are the types of spinal nerves ? 


| 
| & Sensory. (6) Motor. 


© Mixed, @ Motor and mixed. 


v The importance of the nerve cell axon is 
| < nourishing the neurons. Ð receiving the nerve impulses. 
rve impulses- 


7 ~ aPplying neurons with the required energy. @) transmitting the ne 
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ing human 


“ The parietal lobe. Cerebellum. 


© Grains and legumes. 


20) From the opposite figure : 


the two regions (B) and (C ) respectively ? 
4) Polarization and depolarization. 

(b) Repolarization and depolarization. 

(©) Depolarization and polarization. 

(d) Depolarization and repolarization. 


Answer the following questions (21 & 22): 


From the opposite figure : 
What are the differences between structure 
(1) and structure (2) ? 


What are the states of the nerve fiber membrane in 


© Thalamus. 


d Meat and poultry. 


anda a nn 
— m 


brain 
Environmental temperature ? parts makes the body adapted to the changes in 


© Hypothalamus. 


i 1s recommended for maintainin our kidney healthy ? 
a Milk derivatives. g ney healthy ? 


+++ SSS ae a a > 


(A) (B) (C) 
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